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JOHN soorr russell, c.e., f.r.s., ac, builder of 

THE "LEVIATHAN" STEAM-SHIP. 
(WUkaPoHraU,) 

Tbm fp^eat event m tlie meduuucal soienoe of the put jemr has bemi the rapid 
eompleuon of tiM Lecia^utn steam-ihip, by Mr. Joinn Scott Raaeell, whose por- 
trait, therefore, Terr appropriatdy Uceu the title-page of the presen tvolujne of 
■oientifie records of 1857. 

The anteoedentt of Mr. Soott Buasell show that in vexy early life he displayed 
that genius and love of enterprise which prepared the poesesaor for great and 
original nndertakiiigs. He was bom in the vale oi Clyde, in 1808, and is the 
eldest son of the Bev. David Russell, of the fiunil^ of Bussell of Braidwood. He 
received a University^edncation, and graduated with honour, at the age of sixteen. 
He evinced a very early raredikotion for sraotioal mechanics, to encourage whkh 
bis blither first permitted him to employ nimself in the workshop of an engineer : 
and afterwards assisted him to prosecute his studies in mechanics, physics, ana 
the higher mathematics. In these he had made such advances, that when Sir 
John Leslie, the Professor of Natural Philosophy in the University of Edinburgh, 
died at tbe commencement of ihe winter of 1832, the young engineer, Scott 
Bussell, was elected to supply, tempoNnuily, the vacancy, and delivered a com- 
plete course of lectures on IXatural Philosophy to the students, who attended in 
unusual numbers the prelections of one much younger than themselves. From 
tius time his course as apractical engineer became decided. In a few years he 
succeeded Mr. Caird, of Greenock, as the manager of one of the largest engineer- 
ing establishments in Scotland, and there he continued for some years. Well do 
we remember Mr. Scott BasseU's able communications to the Scottish Societr of 
Arts, of which several of our Tear-Bo<A$ qf FaeU bear record ; and to us their 
salient points were the presage of a life of activity and skilful enterprise to be 
developed in the metropolis of England, whither Mr. Scott Bussell removed in 
the rear 184i. 

Meanwhile, the practical man had not neglected his science, but had well 
implied its doctrines to the mechanical arts. He became a ship-builder, and waa 
men led to investigate the laws by which water opposes resistance to the motion 
of floating bodies; he subsequently established the phenomenon in hydro- 
dynamics Known as " the wave of translation," and invented a new form for 
ships, which possesses the quiJity of the least resistance, and on which he founded 
his ** wave systemV of construction, introduced into practice about 1835. Steun- 
vessels built on this system have risen from the former usual rate of ten miles an 
hour to the high velocities of twelve, sixteen, and seventeen miles an hour. A 
memoir on these discoveries was read by Mr. Scott Bussell before the Boyal 
Society of Edinburgh in 1837, and obtained for him the large Gold Medal ; when 
he was also electeda Fellow of the Society, and immediately placed upon the 
Council. Ten vears later he was elected a Fellow of the Boyal Society of Lon- 
don, and Member of the Institution <^ Civil Engineers. H!e has been also for 
many years an active member of the British Association for the Advancement of 
Boieace ; and in 1847, in conjunction with Sir John Bobison, Mr. Scott Bussell 
conducted an important series of experiments on Waves, which are recorded in 
the Society's Beports. 

Mr. Scott Bussell has been long a very efficient member of the Society of Arts : 
he was for some time its secretary, and in 1845 was one of a committee appointed 
by the Society to ora^anize a National Exhibition of Works of Industrial Art | 
for this purp»ose Mr. Scott Bussell subscribed money, and gave his untiring 
efforts, but without success. Of these preliminary proceedings he has published 
a Narrative. Meanwhile, the Prince Albert, as President of the Society ot 
Arts, was cognizant of these proceedings ; Mr. Scott HxxaaeW. «a<\\A& ^o«^\i>.\.c»T&^ 
Mr. Francis Fuller and Mr. Henry Cole, persevered Vn t\ie\T ^wA"wotV% \!.\5X,>i>aa 
Qorernmentwould in noway asaiat them; and it vraa not uiitW\'&'^,'«V«tv>?s^^^^»». 
bad been BO far matured aa almost to ensure Bucceaa, tViat \\i^"Srvaa^ 'fiT««s^c«i^ 
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took the subject of the Great Eihibition under his own personal superintendence. 
To Mr. Scott Kussell must therefore be awarded the merit of having been one of 
the three originators of the Exhibition of 1851. He was one of the two Secretaries 
to the Royal Commission orisinallj named by Her Majesty in the commission 
issued Jan. 3, 1850 ; and he nad, during the previous six months, planned and 
6rganized the preliminary arrangements.* It is interesting to trace the precise 
share which Mr. Scott Kussell luid in this great industrial display ; for there is 
a kindred —a sort of family tie between the Great Exhibition of 1851, and the 
Great Eastern Steam-ship of 1868. 

Of the energy and abihty of Mr. Scott Bussell as a labourer in the great field 
of mechanical science during the last quarter of a century, the reader may satisfy 
himself by glancing through the series of Arcana of Science and Tear-Book of 
Facte for that period. He combines the advantages of a mind well stored vritn 
facts, and great power of reasoning and conviction, with urbane and gentle- 
manly manner. Mr. Scott Eussell married, in 1837, Harriette, second daughter 
of Sir Daniel Toler Osborne, Bart., and of the Lady Harriette, daughter of the 
iirst Earl of Clancarty. 

The accompanying portrait has been ably engraved by Mote, from a photo- 
graph by MayaU and Son, Begent>street. 

We snail next describe the most colossal and important undertaking in which 
Mr. Scott Bussell has been hitherto engaged, and vmich has established his fame 
as the most advanced shipbuilder of the day — namely, the steam-ship Leviathan, 



* See the Account of the Great Exhibition in the Extra Tear-Sook of Facte, 
1851, by the Editor of the present volume. 
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THE "leviathan" STEAM-SHIP. • 

The origin and mechanical structure of this stupendous ship can- 
not be better described than in the paper read to the Mechanical 
Section of the British Association* by her builder, Mr. John 
Scott Bussell, who said : 

He was not, as was generally supposed, an advocate for largo ships, but the 
contrary; and it was the pecaliant;f of the Great Ea»temf that she was tne smallest 
ship that could be built capable of doing the work which she was intended to per- 
form. It had been found that a steam-ship could not be profitably worked which 
was of a less size than a ton to a mile of the Toyage she was to perform, carrying 
her own coaL The voyage to Australia and back was 25,000 miles. The burthen 
of the Oreat JEa»tem, according to this principle, ought to be 25,000 tons, whereas 
her actual tonnage was only 22,000. Mr. Brunei first started the idea of building 
a vessel capable of performing the voyag^e to India or Australia and back, and the 
result of his suggestion was the great ship now fast approaching completion. 

Mr. Russell then stated that the Great Etutem, as far as her lines were con- 
cerned, was a child of the Mechanical Section of the British Association. It was 
formed on the Wave principle, which, at the former meeting of the Association 
in Dublin, twenty-two years ago, he had first propounded, which, after a careful 
investigation by a Committee of the Association, nad been found to be the riffht 
principle, and was now universaUv adopted. When a vessel was about to be built, 
mtended to attain a certain speed, from ten miles an hour upwards, reference to 
the table of the wave principle informed them of the length which the bovrs and 
stem must be, and of the peculiarity of construction necessary in order to pro- 
cure the desired result. According to this principle it was necessary, in order to 
acquire the speed which this vessel was to attam, that the length of her bow 
should be 330, the length of her stern 250, of the midship 120, which vfith 10 feet 
for the screw-propeller, gave an entire length of 680 feet. He showed that, while 
increasing the earring or paying power of the ship to an immense extent, its 
mode of construction was such tiiat the increase in the resistance of the water 
was in a much lower ratio, so that the vessel, notwithstanding its enormous 
fize, could be worked as economically as a smaller one. 

He next entered into a detailed description of the various improvements 
irhioh he had introduced into the building of iron vessels, which were at first 
constructed in close imitation of the model of wooden ships with cumbrous 
timber frames, which gave no strength, but entailed great expense. He could 
not always build ships upon the improved principles, because owners insisted on 
liaving them made m the old-fasnioned way. All improvements, which Mr. 
Scott xtosseU detailed at great length, were introduced into the Great Eaetpms 
together with the cellular system, which had been so successftilly applied in the 
constructicm of the Britannia Bridge, and which presented the greatest amount 
of strength that oould possibly be procured against any cruahin^ ox x«^'\&\.^sv^« 



* At the Annual Meeting held in Dublin, in August Mifli ^e^tctsJoex »\^^T • 
f Sttbaequentfy the name of the ship <waB changed to tVi© LewxtVian. 
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wko ham tmdertaken it ; that on his aid and exertiona mainr oCvs wr»bablj, and 
oertainfy vajBelS, reli«d mainlj for the aoccaasfal isane of tiia uadertakiiig, and 
that hia untimely death materiallj increased the difficoltiea of that aodertakin^y 
both to the directors and to the constmctor of the ship. Let not, therefore, hu 
dtture of any merit that may belone te the undertaking be forf^tten. 

*' In conckuuon, permit me to ttdd that my share of the merit and reoponaibilitv- 
«ndfl with the oonstruction of the hull and of the paddle-wheel engines, which 
have now (Apnl) been nearly completed by my assistants, Mr. Diduon and Mr. 
Hepworth. The launching of the snip, the rigging and masting of the ship, her 
«abms and her outfit, are not mine, but are executed entirely under Mr. Brunei, 
Captain Harrison, and the other ofBcers of the Company." 

The JLeviathan is of nearly five times the tonnage «f the largest 
chip hitherto built in the world ; and is capable of stowing at one 
time sufBcient fiiel to carry her round the world, and tftius avoid the 
necessity of stopping at the intermediate stations usually resorted to 
by steam-propelled vessels making long vo3rages, where the high 
price of coals, and the delay attending their shipment, have hitherto 
been found to be the great drawbacks on making colonial steam-ships 
remunerative to their owners. The building of the vessel was com- 
menced on May 1, 1854, * at Mill wall, from lines laid down by Mr. 
Scott Russell, and was so far completed as to be prepared for launch- 
ing by November, 1857. 

The following are the relative dimensions of the Leviathan and 
large steam-ships : — 

Lengtiu Breadth* 
Great Western, 1838 (first Atlantic steamer) . . . 29f 96 

Great Britain, 1841 (first ocean screw-steamer) . . 322 fil 

Himali^a, 1853 (lurgest screw-steamer) 370 44 

Persia, 1866 (largest paddle-steamer) 380 46 

Duke of Wellington, 1855 (largest war-steamer) . . 240 60 

Leviathan, 1858 .«..« 680 83 

The hull of the Leviathan is built entirely of iron, and is 692 feet 
in length over all ; 680 feet between the perpendiculars ; 83 feet 
beam, and 58 feet depth of hold. She is divided transversely into 
ten separate compartments of 60 feet each, rendered perfectly water- 
tight by bulkheads, having no opening whatever lower than the 
second dec^, whilst two longitudinal walls of iron, 36 feet apart, 
traverse 350 feet of the length of the ship. She has no external 
keel : the true keelson, an iron plate 2 feet wide, and 1 inch thick, 

* In the Builder of this year a comparison made between the big ship and 
the houses in Tavistock-square first gave the general public any notion of 
its enormous sise and capacity. It consists of more than 10,000 plates put toge- 
thOTwith3,000,000 of rivets. The decks and iron walls form it into about 80 
■enoxmous boxes. According to a published staitement, its four paddk-enginea 
sure to give a n<Mtninal force of 6000 horse-power, and the screw-propeller of 6600 
—11,6^ horse-power in the whole ! The engines, vdien in fall w(»rk, will swallow 
up 260 tons of coal eaefa day ; yet the cellar is large enough to hold a supply for 
% Toyage to Australia and back 1 Why, the iron shaft to conneot the proj^er 
with too engine is three times as long as a good ten-roomed house is high — 
namely, 160 feet— and each wheel is 66 feet in diameter. Just imagine this 
fisiOTmoQS work, the conception of Brunei and the production of Scott Bussell, 
completely fitteid u^ with every necessary of life, and dashing across the ocean, 
with 4400 human beings on board, at a continuooa apeeA. ttndLm\}ICLVGL«iUM&Tttr««st 
before attained (and tiua it is confidently anticipateQ. vdSi. \>e ^i^ift caafc"^, wA 1^^ 
wfU bare befiyreyou the moat extraoroinary xesoib oi ea®nft«WD^ vaeasfe w^^ 
^natruetive skin that the world has yet Been. 




Kigrravod bv WH. Mote, from a Photograph byMayail. 
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narrow for locmching endwise, Mr. Bnmri reiolTsdto adopt thcDoreltj 
of broadside on. The length of the yessel being parallel with tM 
course of the river, and about 800 feet beyond the line of low-water 
mark, the ship had to be slid down this distance before touching 
water ; for the launching had to be effected while the tide was flow- 
ing out, instead of the hour of high-water, as is the usual manner. 
Hence the muddy strand or beach had to be prepared for the support 
of the enormous mass of 20 or 30 millions pounds' weight. To 
«fiPect this were built by Messrs. Treadwell, of Gloucester, two 
hiunchways — each a quadrangular platform, 300 feet long by 200 
feet wide, and the distance between the two ways being 120 feet. 
Each was constructed of enormous piles of timber, some driven to 
a depth of 30 feet, and on these piles were bolted balks of timber 
one over another, longitudinal and transversal Each way inclined 
gently from the ship to the water, at a slope of about 1 in 12 ; 
consequently the upper end was 25 feet higher than the lower, 
which inclination was to give descensive power to the ship. The 
floor of timbers was covered with concrete, and on it were placed 
railway irons, of the same form as those of the Great Western 
Kail way ; they were placed 18 inches apart from end to end of the 
launch ways, each having- about 80 lines of parallel rail. 

To adapt the ship to this novel railway, under the vessel were 
built two enormous timber cradles^ corresponding in position with 
the two launchways : that is, one between the head and the mid- 
ahip, and one between the midship and the Bteta — 220 feet from 
centre to centre of the cradles. Th6 bottom of each cradle con- 
sisted of a surface about 120 feet by $0, inclined to the horizon at 
the same angle as the upper surface of the launchways — ^that is, 1 in 
12 ; and the rest consisted of a solid mass of timber, closely packed 
around and under the hull. The bottom of each cradle was shod 
with long plates x)f iron with .rounded edges, and their lower sur- 
faces ground smooth, so as to avoid scraping the metal of the rails 
during the descent. Thus, instead of wood sliding upon wood, as 
in ordinary launches, the Leviathan had to slide iron upon iron, the 
plates being at right angles with the bars. The cradles, though 
close to the hull, were totally distinct from it ; it rested on them, 
but was not fastened to them. 

To provide against too great a speed, or too little, Mr. Brunei 
constructed two powerful drums, to which the cradles were attached 
by cast-iron sheaves or pulleys, weighing 5 tons each. One 
sheave was fastened to each cradle, and wrought-iron chain- 
cables of the largest size connected these with two other sheaves, 
each of which was secured to the drum, which payed out the chain. 
The shape was that of an ordinary reel, the axle of which was formed 
by beams of timber and strips of wrought-iron bound together so as 
to form a drum about 20 feet long and 9 feet in diameter. At each 
end of the cylinder were the wheels of the drum or discs, 16 feet in 
diametei> each of solid iron, and weighing upwards of 20 tons, so 
^ai the weight of each drum was more thim ^0 toia yd. «1U The 
-^xle of the diac was sat in a frame of iron, 'w\n\& «to\uuiS)u» <yaXfix 
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edges passes a band of wrongbt-iron to work in the manner of a 
friction clutch or break. This, with the aid of strong iron levers 
20 feet long, brought such a pressure to bear upon the discs of the 
drum as to lower its rate of revolutions, or entirely stop them in 
case of the chain being payed out too fast. The drums were set in a 
solid bed of wood, form^ upon piles. This was bound together 
with iron, and stroDg shores passed from the cube of piles to the bed 
of piles on which the launching-wnys were built. One of these 
drums was built opposite each cradle — the chains used between 
them and the cradles being the chain cables of the great ship itself, 
which are 2} inches in diameter, or about 60 lb. the link. 

To start the cradles in motion, powerful hydraulic rams were used, 
which were capable of acting so as to push them about 3 feet forwards. 
If more force than this were necessary, it was provided for by three 
means : — A strong cable was passed round the extremity of the 
shaft of the Archimedean screw at the after part of the ship, carried 
out into the midst of the river, passed round a block'in a lighter 
firmly moored, and brought back again to the shore, where a small 
stationary steam-engine was placed to haul it in, and bring any 
reasonable amount of pressure to bear upon it. Another steam- 
engiue and similar apparatus was used for a cable firmly fixed to the 
bow of the ship. Lastly, cables were fastened to the middle of the 
ship, and carried out to four lighters moored in mid river, with 
mechanical apparatus on board them, well manned, to drag the 
centre of the ship forward if necessary. Each of these four lighters 
was capable of applying a strain of 60 tons. Two lighters were 
also moored at the stem and two at the stem of the vessel. The 
chains passing from the ship to these latter were returned again on 
shore, so as to be worked with a double purchase. Small stationary 
engines on land were used to haul in these, and made the whole 
force available to pull the vessel off the shore upwards of 600 tons. 
The hydraulic rams that were to ** start" her, gave, at the fora^ard 
end, a pressure of 600 tons ; the one at the stem, a pressure of 
1000 tons. 

The first attempt to launch the ship was made on Nov. 3, in the 
presence of, it is stated, 100,000 spectators. After Miss Hope, the ac- 
complished daughter of Mr. H. T. Hope (the chairman of the Great 
Eastern Steam Navigation Company), had, with due ceremony, named 
the vessel the Leviathan, the launching operations commenced. 

A loud onited shout was heard, and the head of the vessel slid (j^oietljr and 
easily some little distance down the ways. Scarcely had this motion ceased 
>ivhen the ship quivered from stem to stern, and its after part followed the lead 
of the head with a grinding crash, and a sullen roar, and m two seconds it had 
flJipped suddenhr 6 feet down its ways. The cable-drum payed out its chain, and 
<Mie of the windlaBses hurled some unfortunate men in the air. Then a handful 
of men at the opx>osite windlass, with redoubled efforts, pulled up the 12,000 tons, 
moving down an incline of 1 in 12 at the rate of 6 feet in two seconds — the rodden. 
shock being felt throughout its length and breadth. The engines stopped, and 
the injured men were picked up by their fellow-ViOtkiuew, v&dk c«ci\»^ Na Siodb 
nearest hoapitid : two of the poor fellows died. 
An how ekmaed, and then the operation -was again caxrie^ oti', \i\i\.'va. «. ^cj^ 
Hme one of the drmwmg-chaina snapped under extcemA tewnou* \3afe Vi^ccwiaa 
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preflsnre pump got oat of order, and Mr. Bmnel, vexy relnotantly, ordered tho 
operations to oe suspended. 

The second launching attempt was made on Noyember 13, when the abat* 
ments of the piles, agamst which the bases of the hydraulic rams rested, gave 
way to a great extent, and at last in some places broke entirely, and the work 
was again suspended. 

The third attempt was made on November 28, when the Leviaihan was gra« 
dually lowered down the launching-ways some 25 feet in a slow and beautifully 
reeular manner. 

The fourth attempt was made on November 30, but had again to be suspended, 
owing to the bursting of one of the hydraulic rams. 

On December 3 (the rams being repaired), the launching was recommenced, 
and the ship slipped suddenly away from the rams, gliding down 6 feet 7 inches 
with very little noise, at the rate of six inches in a second. On the 4th of 
December the ship completely quitted every part of the old foundations on 
which she was built, and the entire of her vast bulk rested on the new launching- 
ways alone. On this day the Leviathan moved again directly the pressure vras 
applied, and 31 feet were made by drops of 6 to 12 inches each time. The 
afternoon's tide placed about four ieet of water under her keel, which had the 
effect of lightemng the ways of about 1500 tons of her dead weieht. But it now 
became almost impossible to make the vessel move at all, and in the efibrts to 
do so, hydraulic rams, windlasses, and chains were broken in succession, till 
scarcely anything of the apparatus was left to continue work, without producing 
the slightest effect in the way of moving the vessel. Afterwards, a triflmg move- 
ment of three inches was brought about, when the vessel appeared to wedge 
herself as firm as a mountain. 

The Leviathan had reached the reduced gradient, and this exercised a retard- 
ine influence : the iron cradles and the rauway metals of the " ways" were con- 
siderably rusted, and the resistance of iron against iron was calculated at 46 per 
cent. Still the ship was moved 35 inches by a sudden start. The hydraulic 
rams were then taxed to the very utmost, and at the sides of one of them 10 
inches in diameter the water was forced through the pores of the solid iron like 
s thin dew, until the whole cylinder ripped from top to bottom with a noise like 
a dull under-ground explosion. At the same time tne drum of the windlass was 
also crushed. At length, a movement of 3 inches was gained ; but two of the 
rams were then broken, and the launch was once more given up. With all thi^ 
strain, for a month, the ship did not show the deflection of a hair's breadth, but 
** with her 17,000 tons of dead weight, had stood through it, all erect on her two 
pigmy perches, with her keel as straight as a line." 

At last, success came. On Jan. 2, 1S5S, 21 hydraulic rams were placed— 11 
against the aft, and 10 against the fore cradle of the ship; the launch was re- 
sumed, but, by an accident, the barge with its windlasses and gear was sunk. 
Nevertheless, on January 6th, the accumulated strength was brought to bear, 
and the Leviaihan ground slowly down the launching-ways at the rate of an inch 
in every five minutes ; she again took to short slips from 2^ inches to 5 inches 
in length ; but the iron drum of the windlass was now crushed. 

On the 7th, the operations were resumed. The rams were all put simul- 
taneously in movement, and the ship was now completely under control ; she 
made daily, without the slightest accident, 20 feet or more ; and on January 
12th, a boat was rowed all round the Leviathan^ the water on the inside of thQ 
ways sufficing to float over all. On January 14th, the ship was pushed down 
the ways to the full extent she was required to go before the final launch, fixed 
for the spring tides of the 29th or 30th January. All the preliminary operations 
were therefore complete. 

These interesting details have been abridged from the Illv^trated 
Times — '^Leviathan Number." The most faithful portraits of the 
ship yet produced (in the opinion of Mr. Scott Bussell, the builder), 
are those in the Illustrated London NewSf drawn by Edwin Weedon, 
and enOTayed by F. J. Smythe ; the artists also of the Vignette 
In the title-page of the present volume. 

THE INSTITVTIOS OP CIVIL mS0ISY3EB». 

^^ME Annual General Meeting was held on Dec. \5. 'Y!)aa'B«^tVb 
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of the Council for the past session, which was read, stated that the 
Indian mutiny had, for the moment, interrupted the progress of 
public works in that country, whilst the monetary crisb throughout 
Europe and in the (Jnited States had arrested nearly all professional 
occupation. Under these circumstances there were, comparatively, 
but few events to notice. Allusion was, however, made to several 
undertakings which had occupied the attention of civil engineers 
during the preceding twelve months, including the unfortimate 
failure in the attempt to lay the submarine electric telegraph cable 
between this country and ihe United States ; and the hope was ex- 
pressed that this daring enterprise would be completed next year. 

Meanwhile the electric cables between Cagliari and Malta, and 
between Malta and Corfu, had been successfully submerged, in spite 
of the great depths of the channels, and thus another considerable 
step towards shortening the period of communicating between Great 
Britain and her Indian possessions had been accomplished. 

Another great work was the LevioUhan steam- ship, constructed by 
Mr. Scott Bussell (M. Inst. C.E.), under the direction of Mr. Brunei, 
V.P., which, being now within reach of the water, there was good 
reason to believe, would be safely floated oflT the "ways" during the 
next high tides. 

It was stated that, during the vacation, it had been determined to 
recognise the services of Mr. Charles Manby (as the Secretary 
during eighteen years) to the Institution, by the presentation of a 
testimonial. The proposition was eagerly received, and such an 
amount was promptly subscribed as enabled the Committee to 
devote a portion to the purchase of a clock and pair of candelabra, 
which, with a cheque for two thousand pounds, were presented to 
Mr. Manby by the President, in the presence of the members, in 
the Theatre of the Institution. In returning thanks for this mark 
of friendship and good will, Mr. Manby requested permission to 
devote some portion of the amount to the establishment of an 
annual premium, with which he begged that his name might be 
associated. He had accordingly transferred to the Institution the 
sum of two hundred pounds, in 5 per cent, debentures, the iif- 
terest of which {lOl. per annum) it was proposed to award to the 
authors of papers read at the meeting, to be denominated the 
** Manby Premium." 

The thanks of the Institution were unanimously voted to the 
President, Vice-Presidents, and other members and associates of 
Council ; to the auditors and scrutineers, for their services. A 
special vote of thanks was accorded to Mr. C. Manby, Secretary, 
for the manner, in which he had performed the duties of his office, 
his constant attention to the individual wishes of the members, 
and for hitf liberal donation to form a fund for an Annual Premium. 



THE MANCHESTER AET TREASURES EXHIBTIIO^ "BXilllSil-T&Q^. 

The aheme of holding an Exhibition of Art Txea-awi^a «>.\. "^•kcl- 
cbeater,.m 1857, originated with Mr. Peter Cuxinm^Vv^m, ^.'^.K., 
Bnd Mr, J, C. Deane, by whom it v?aa aubmiUed \» «. ^yv^^*^ 
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meetingr ^M at tbe Town Hall, on tlie 26th Karoh, 1856, when it was 
Tmanimoftgly agroed that the proposal should be carried into execu- 
tion, and a guarantee fund, amounting to 70,000^., was immediately 
entered upon. Old Trafford was chosen as the site. The plans 
sent in by Messrs. C. D. Young and Co., of London, were accepted 
with some modifications. These plans were for a spacious building of 
iron, wood, and glass (with fagade of red and yellow brick), the 
design being by Mr. William Dredge, G.E., who was acting as 
engineer for Messrs. Young and Co., and who likewise superintended 
its erection. The fagade was designed by Mr. Edward Salomons^ 
architect to the Executive Committee. 

On the 18th of August, the first base of a column was laid by 
Mr. Fairbairn. From this time the work proceeded with great 
despatch, and during the first week after the base was laid, not less 
than 1200 tons of material were placed on the ground. Altogether, 
not less than 1400 tons of iron, and 125,000 cubic feet of timber, 
and 2,500,000 bricks, were used in the construction of the building. 
The building was nearly finished by the 18th of February last. 

We quote the following brief description from the Builder : 

The building itself is, in external fonn (disregarding some pro- 
jecting buildings at each end), a parallelogram, of about 8^ squares 
of its width ; that is, it is three and a half times as long as it is 
broad. The exact dimensions of the square are 656 feet in length, 
and 200 feet in width. But its length is increased by the two pro- 
jecting portions of the east fa^de, flanking the grand entrance ; 
and at the other end by the farthest rooms of the water-colour gal- 
lery. Each of these end buildings adds 24 feet to the entire length 
of the whole, so that the extreme length from end wall to end wall 
is 704 feet. The east fagade is composed of — palace, 20Q feet ; 
railway corridor, 150 feet ; and offices, 96 feet ; in all presenting a 
firont 446 feet in length. The entrance- front, which shows three 
large arches, is of cream-colour bricks, with red brick dressings and 
panels ; the face of the arches themselves, filled in with glass, are of 
wood, painted cream-colour and red. It is not very handsome, 
but squat and ugly. 

The internal form, so far as it can be seen at once — say from the 
centre of the transept — is that of the Latin cross, but reversed as to 
the cardinal points of the extremities ; the upper end or summit of 
the cross being the west end. 

The dimensions of the principal divisions of the building are ths 
following : — 

Feet. 

Length of great hall «.. 632 

Extreme width of hall , 104 

Length ofnorth and south transepts 200 

Width of transepts 104 

Length of each range of picture-galleries 432 

Widlhofeach range of ditto 48 

Length of water-colour gallery 200 

WMth of ditto 24 

Xjeagtb ofamaUer ditto ...,...• 104 

WJdth of ditto Vk 
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The gttienJ oonftniotion will be uxHkntood.by describing a 
I Beetiozi through the main part of the building. The central portion 
of ih» section will be the Great HaU, 104 feet across ; this is divided 
bj rows cxf coupled columns (at distances longitudinally of 16 feet 
I apart) into three spans, the middle span formed by arched principals 
of wrought iron, without any cross tie-rods, springing from the tops 
of the coupled cdumns, and rising in a semicircle to the height of 

156 feet 6 inches at the crown, the span being 56 feet across. The 
two aides are each spanned by a hipped roof of 24 feet across. On 
ea^ side <^ the Great HaU are picture galleries of the width of 
I 4d feet, covered by a semicircular roof, the principals of which are 
' trussed by tie- rods and struts. The height of the crown of the 
[ roo£s to the picture galleries is 50 feet 6 inches. The height of the 

coupled columns in the Great Hall is 28 feet 6 inches, 
i 1%us hat, the constructive details of the Building. 

We shall not be expected to describe the interior of this vast 
Palace of Aft, or its treasures. The walls of the nave held the 
British portrait gallery, 337 pictures; the galleries on the south side 
contained the works of the ancient masters, arranged by Mr. Scharf, 
1098 in number ; and the galleries on the north side, paintings by 
modem masters, the English school, about 600 in number. 

The Mancbesrter Palace was opened May 5, by Prince Albert, with 
a ceremonial imitative of that of the Great En^bition inauguration 
in 1851. The collection was visited by the Queen on June 30. The 
building was closed in the autumn, and the Art-Treasures were 
then returned to their respective owners. 

HALLET*8 THIBTT-BIX INCH MOBTABS Aim SHELLS. • 

About the latter end of 1854, the attention of Mr. Robert Mallet, 
G.E., was directed to the mathematical consideration of the relative 
powers of Shells in proportion to their increase of size or of diameter 
— ^which, strange to say, had never been attempted by any author on 
military science — and bis inquiries resulted in a memoir presented 
by him to Government, in which he investigated the increase of 
power in shells with increase of diameter, under the heads of — 
1. Their penetrative power; 2. Their increased range and greater 
accuracy of fire; 8. Their explosive power; 4. Their power of 
demolition, or dT levelling earthworks, buildings, &c. ; 5. Their 
fragmentary missile power; 6, and lastly, their moral effect — ^in 
emy case viewing the shdll not as a weapon against troops, but an 
instrument of destruction to an enemy's works. The result so con- 
irinoed Mr. Mallet of the rapid rate at which the destructive powers 
of a shell increase with increase of fire, that he was induced to pro- 
pose to Government the employment of Shells of a magnitude never 
before imagined by any one — ^namely, of a yard in diameter, and 
weighing, when in flight, about a ton and a quarter each; and to 
prepare designs in sevOTal respects novel and peculiar, for the oon- 
j- stmction of Mortars capable of projecting t\iQae e!notmoM% ^<(jc^^« 
'' Like ereiy pivposaJ, however, that far owtreac^Yi^A >i5ttft -^Tesvsvia 
tboagittB of ordinary thinkers, this was iU received \>7 ^^ ^"^^ ^^^^ 
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nance authorities. What was in 1854, however, a presumed official 
impossibility, has become in 1857 an accomplished fact. On the 19th 
of October last, the first of those colossal mortars constructed from Mr. 
Mallet' sdesign was fired on Woolwich Marshes, with charges (of pro- 
jection) gradually increasing up to 70 lb. ; and with the latter charge a 
shell weighing 2550 lb. was thrown a horizontal range of upwards of a 
mile and a half to the height of probably three-quarters of a mile, 
and falling penetrated the compact and tiien hard dry earth of the 
Woolwich range to a depth of more than 18 feet, throwing about 
cartloads of earth and stones by the mere splash of the faU of the 
empty shell. 

The explosive power, it is obvious, is approzimatelj proportionate to the 
weight of powder ; but, by calculations, of which the result only can here be 
given, Mr. Mallet has shown that the total power of demolition, that is to say, 
the absolute amount of damage done in throwing down buildings, walls, &o., by 
one 36-inch shell, is sixteen hundred times that possible to be done by one 13- 
inch shell, and that an object which a 13-inch shell could just overturn at 
one yard from its centre, will be overthrown by the 36-inch shell at 40 yards 
distance. 

No bomb-proof arch (so called) now exists in Europe capable of resisting the 
fall of one or those huge shells upon it, whose energy of descent may be repre- 
sented as equal to about eight hundred tons, against the tremendous fall of such 
masses, still more against the terrible powers of their explosion, when 4601b. of 
powder, fired to the very best advantage, puts in motion the fragments of more 
than a ton of iron. No means or precautions are possible in a fortress, no splin- 
ter proof— no ordinary vaulting, perhaps no casemate exists capable of resisting 
their fall and explosion, either of which would sink the largest ship (even the 
I/eviathan) or floating battery. And as no precaution could save either garrison 
or town from such shells, so their moral eifect would be paralysing. Other great 
and special uses have been pointed out for them by their proposer, botJA for 
attack and defence, which we cannot enter upon. 

A sin|;le 36-inch shell in flight costs 252., and a single 13-inch 21. 2s., yet the 
former is immeasurably the cheaper projectile ; for to transfer to the point of 
effect the same weight of bursting powder we must give — 

65 shells of 13 inches, at 2Z. 28 £115 10 

Against 1 shell of 36 inches 25 

Showing a saving in favour of the *> ooa -ia a 

large shell of ) iW 10 

and this assumes that 55 small shells, or any number of them, could do the work 
of the single great one. 

The mortars are, with the exception of one part (the base), and 
the elm timber ends, formed wholly of wrought iron, in concentric 
rings, and each entire mortar is separable at pleasure into thirteen 
separate pieces, the heaviest of which weighs about 11 tons, so that 
the immense weight, when all put together (about 52 tons), is sus- 
ceptible of easy transport, on ordinary artillery carriages, over rough 
country, or can be conveniently shipped, stowed, or landed. Special 
mortar rafts for the use of these mortars at sea have been designed 
by their inventor, and novel and more precise methods of pointing, 
especially at night, than hitherto practised. 

The two mortars which have been constructed were made partly at 
Liverpool, by the Mersey Steel Company and by Messrs. Fawcett, 
J^reaton, and Co., engineers, but cbiefty at the Tbaxciea Iron Works 
Jate O, J, Mare'a, JBIacJcwall). — A bridged jfromtKe E-agxnteT, 
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THE NAUrXLUS BUBHABINE MAOHINS. 

This American invention was described in the Year-Book of FactSy 
1857, p. 19, from the report of operations at New York. The appa- 
ratus has since been employed in the wori^s at the Victoria Docks, 
in the Thames, with great success, as testified by a large company of 
scientific gentlemen assembled to witness the operations. The Beport 
states: — 

Haring steamed round these magnificent docks, we found the ''Naatiliis" 
floating on the water, connected by small hose with the machinery contained on 
board a barge, or scow, floatinff near. The "Nautilus" is nearly cylindrical, 
with a spherical top. On boara the bar^e was a steam boiler, a cylinder or 
reservoir, and a condensing or air pump, ot novel construction, the main feature 
of its improvements beine its refrigeration or absorption of the latent heat 
evolTed by the rapid condensation of air at high density. A description of the 
details of the machine would require too much space. The general principles 
involyed in its working are, that while at rest and floating at the surface a cover 
on the top is raised, and on entering a chamber and closing the top again water 
is admitted through a pipe into two chambers on either side of the machine. 
The assumption en weight by the entrance of water destroys the buoyancy inci- 
dent to the displacement of the water by the mass itself. As soon as a sufficient 
quantity of water or ballast is assumed, the machine descends below the surface, 
xmtfl tlie bottom is reached. While descending, air is drawn to the chamber in 
which the men are situated through the hose from the reservoir in the barge. As 
soon as the air thus drawn is sufficiently condensed to resist the entrance of 
water, a cover to the bottom is raised, and communication is obtained with the 
bottom. In order to apply the power of the machine to lifting weights, &c., as 
soon as the machine (wnicn may be moved by the men inside) is moved to the 
position of a stone, it is affixed to the same, and the supply of condensed air 
being thrown from the reservoir into the water chambers, and the water being 
exp^ed, the machine exerts a force until the weight is overcome. In this way 
weights of any size may be lifted, and transported in the shortest time. Stones 
of four tons have been pidced up in 25 feet water, brought to the surface, moved 
30 feet, deposited on the bottom, and a return to the surface made, the whol« 
occupying eight minutes. 

Many of the savans present descended in the machine, and ex- 
amined the details of its construction, as well as the arrangements 
for the supply of air. It was clearly demonstrated, not only that 
several persons could remain in it under water for a considerable 
time, but that even if the tube communicating with the reservoir at 
the surface should accidentally become disconnected, no danger 
would ensue to those in the machine, as they were able, by means of 
the compressed air within the bell itself, to expel a portion of the 
water and thus to rise to the surface. 

Mr. Eobert Stephenson stated that this was a machine of which 
almost every civil engineer had felt the want ; and whilst the use of 
the old diving-bell was confined to certain conditions not always to 
be obtained, this was universally applicable and ready for use in the 
most difficult cases. The engine and condensing pump, which he 
had inspected, were scarcely inferior in ingenuity and completeness 
to the diving apparatus itself. He expressed his conviction, from a 
personal examination of the capabilities of the machine, that he had 
never witnessed one so perfectly adapted to the purposes for which 
it had been designed. He had it from the resident engcaaet ^il ^'a 
docks that the B&ine amount of work that haA, px^^oM'^'^ \jci ^(Jfta 
introdaction of the Nautilua, been performed Va \^iTe^ ^e^^ wA 

B 
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four days, had been got through by its means in two days and two 
hours, with the same number of men employed. 

THE YICTOBTA BBIOGB AT MONTREAL, f 

The Victoria Bridge has been, not inappropriately, designated 
the greatest engineering work of modem times. It is tubular, and 
is built on the principle of the Britannia Bridge, which spans the 
Menai Straits near Bangor. 

It will, we believe, be, when finished, the longest bridge in the 
world — its length from bank to bank being only 176 feet less than 
two miles. 

The Menai Bridge is 1880 feet long. The Victoria Bridge is, 
therefore, nearly five and a half times longer ; or, to illustrate its 
length by an example familiar to most English persons — ^Waterloo 
Bridge, London : tins structure is 1362 feet long. 

The place where it crosses the St. Lawrence is about half a mile 
to the westward of Montreal, a short distance below the '* Lachine" 
Bapids, and about nine miles from St. Anne's. 

There will be 24 piers, which, with the two abutments, will leave 
25 spaces or spans for the tubes. The centre span will be 330 feet • 
wide, and each of the other spans will be 242 feet. The width of 
each of the piers, except the two at the centre, will be 15 feet. The 
two centre piers will each be 18 feet wide. This difference is very 
evident in the beautiful model of the bridge, which now forms a 
prominent object of attraction in the Canadian department of the 
Crystal Palace at Sydenham. 

Tlie western faces of the piers — ^that is, those towards the cur- 
rent (which flows here at a rate varying from seven to ten miles an 
hour) — terminate in a sharp- pointed edge, and the fore-part of each 
pier presents two beautifully smooth bevelled-off surfaces. They are 
so slutped in order that the least possible resistance may be offered 
to the avalanches of ice that come along at the departure of winter, 
and that would hurl away every impediment, less solid than massive 
rock, that might be opposed to their progress ; for it should be 
remembered that not only is the whole length of the St. Lawrence, 
from its first receipt of lake water at Kingston to tidal water at 
Quebec — a distance of 860 miles — solidly frozen over in winter,, but 
the 2000 miles of lake and upper river, together with the tributaries 
of the St. Lawrence (one of which, the Ottawa, has herself tributa- 
ries, several of which exceed the Thames in length, depth, and in 
volume of water), likewise send down their defiant masses, all to 
aggr^ate in the immediate vicinity of Montreal. The "piling" of 
the ice is sometimes as high as thirty, forty, and even fifty feet» and 
on several occasions great damage has been done by it to the massive 
stone buildings which line the quays, and form the noble river front 
for which this city is celebrated. 

The stone used in the construction of the piers and abutments is 

H dense blue limestone, partly obtained from a quarry at Pointe 

OMire, on the OttawA, eighteen miles a\>ove 'Montece^i., wvd ijartly on 

^6» boaxlera of Vermont, United States, about iox^,^ TK!\ft^ltQi«v^Qw. 
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treal. Tbe piers close to tbe abatments will each contain about 
6000 tons of masonry. Those to support the centre tube will con- 
tain about 8000 tons each. 

The total amount of masonry in the bridge will be about 3,000,000 
cubic feet, which, at thirteen and a half feet to the ton, gives a total 
weight of about 222,000 tons. 

Scarcely a block of stone used in the piers is less than seven tons 
weight, and many of those exposed to the force of the breaking-up 
ice weigh fully ten tons. The blocks are bound together, not only 
by tbe use of the best water cement, bat each stone is clamped to 
its neighbours, in several places, by massive iron rivets, bored several 
inches into each block, and the interstices between the rivet and the 
block are made one solid mass by means of molten lead. 

At the present time (December, 1857) fourteen of the piers are 
completed ; eight (including the two centre ones) will be finished 
next year, leaving only two to erect in 1869. 

Each of the abutments is 242 feet long and 90 feet wide. The 
north shore of the St. Lawrence is connected with the northern 
abutment by an embanked causeway, faced with solid masonry to- 
wards the current, 1400 feet in length. The causeway from the 
80uth bank of the river to the southern abutment will be 700 feet 
long. The distance between this outer or river end of one abutment 
to the outer end of the other is 8000 feet. 

The clear height of the ordinary summer level of the St. Lawrence 
above the under surface of the centre tube will be 60 feet, and the 
height will diminish towards either side with a gradient at the rate 
of 1 in 130, or 40 feet in the mile, so that at the outer or river edge 
of each abutment the height will be only 36 feet above the summer 
level. 

The navigation of the river through the Lachine Kapids is limited 
to steam vessels only, and they wUl pass exclusively between the 
two centre piers, as the river is unsuited for navigation at the site 
of the bridge, except between these two points. 

The tubes will be 19 feet high at each end, whence they will 
gradually increase to 22 feet 6 inches in the centre. The width of 
each tube is to be 16 feet, or 9 feet 6 inches wider than the rail 
track, which is 5 feet 6 inches — the national railway gauge of . 
Canada. 

The total weight of iron in the tubes will be 10, 400 tons. They 
will be bound and riveted together precisely in the same manner and 
with the same machinery as at the Britannia Bridge. The tube 
connecting tbe northern abutment with pier No. 1 is now completed. 
The material for the second tube has reached Canada, and prepara- 
tions are in progress for the despatch from England of eight more 
tubes early next year, so as to ensure their erection during the 
summer. 

Mr. Robert Stephenson and Mr. A. M. Ross are the engineers of 
this great work. The latter gentleman, having con\p\e\i^^ \i\a ^m\:^ 
as engineer- JB- chief of the Grand Trunk Railway, Tio^ ^e!C\& \»a 
skin and attention exclusively to this structure. T\\e toiiX.tw:^««^ 

2J2 



20 TEAK-BOOK OP FACTS. 

are Messrs. Peto, Brassey, and Betts. The bridge will cost about 
1,250,000^. 

As regards the commercial importance of the Victoria Bridge, 
Mr. Bobert Stephenson, in a report addressed to the directors in 
May, 1854, says: — 

"The great object, however, of the Canadian system of railways is 
not to compete with the Kiver St. Lawrence, which will continue 
to accommodate a certain portion of the traffic of the country, but 
to bring those rich provinces into direct and easy connexion with 
all the ports on the east coast of the Atlantic, from Halifax to Boston, 
and even New York, and consequently through these ports, nearer 
to Europe." — From the Canadian News. 



DEMOLITION OF THE OLD BRIDGE AT ROCHESTEB. 

This specimen of the bridge building of our ancestors has been 
removed, to the regret of the lovers of the picturesque. The Boyal 
Engineers, in destroying nearly one-half of the bridge, used in the 
first of the two experiments 300 lbs. weight of gunpowder, divided 
into six charges ; wherewith a pier, 45 feet long, 21 feet deep, and 13 
feet wide, was shivered to pieces, and the foundations were loosened. 
The pier was built on piles in the river bed. The object was to- 
shake the whole without tumbling it into the river, a result com- 
pletely effected. A still larger portion of the bridge was next de- 
molished, consisting of the pier and abutment on which the large 
arch on the Strood side rested, and calculated to contain several 
thousand tons of masonry. The weight of powder used in the explo- 
sions was nearly 1000 lbs., and was divided into the same number of 
charges as in the previous experiments. The Sappers and Miners 
had been long engaged in sinking two shafts itn this portion of the 
bridge, to the respective depths of 24 feet and 21 feet, one in the 
pier, and the other in the abutment. Captain H. Schaw conducted 
the work. At the base of each shaft sprang two galleries, each 9 feet 
in length, and in these were deposited the charges. The powder 
was contained in tin waterproof cases, enclosed in wooden boxes^ 
500 lbs. weight for the pier and arch, and 300 lbs. weight for the 
abutment. The charges in the arch were first exploded ; the ground 
for some distance reverberated as if from an earthquake, while the 
pier crumbled to pieces, and disappeared. The charges in the gal- 
leries on the pier abutment were afterwards fired, and that portion 
of the bridge destroyed. The large arch of the bridge was blown 
into the river, and the abutment on the Strood side entirely removed, 
the sight of the massive stonework of the arch blown high into the 
air being very grand. 

The new Bridges at Rochester are fully described in the Tear- 
Booh of Facts, 1857, pp. 17—19. 



ORBAT BLASTING OPERATION AT HOLYHEAD HARBOUR. 

This great operation took place on JaivMax^ 1ft, \%^1^ wivder the 
personal direction of Mr. Charles Rigby, aawstedXi^ ^x. ^«vVJsi«vsftfe^, 
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the resident engineer of the firm. It is computed that aix>ve 120, 000 
(tons were brought down and broken into masses ready for loading by 
this explosion. The aggregate charge in the four chambers, acting 
upon a face of 210 feet in length, 115 feet in height, with a line of 
least resistance of about 25 feet, was 16,000 lbs. of gunpowder. The 
-voltaic battery was placed a short distance from the quarries, and 
the spectators were within a protected battery, or observatory in 
front of the mountain, at a distance of only 600 yards, from which 
they were enabled to witness the explosion without danger, not a 
«tone having been propelled 100 yards from the face of the quarry. 
We may here mention that nearly 6,000,000 tons of stone have been 
jblready dislodged by this means for the construction of the harbour, 
virithout failure, and without accident. In the mining operations 
which take place for this purpose, the quantity of gunpowder used 
annually exceeds 500, 000 lbs., or more than 250 tons, and the stone 
•deposited in the sea, for the formation of the rubble foundations and 
embankment, exceeds yearly 1,000,000 tons. In addition to the 
agency which gunpowder affords for the rapid construction of this 
iireakwater, there are employed upwards of 1200 men, a large 
number of locomotive engines, stationary engines, travelling cranes 
with steam power, and every modem appliance which mechanical 
skill can bring to bear to accelerate the completion of this important 
iiarbour of refuge. 

The northern (or great) breakwater was, at the above date, about 
7000 feet in length, or nearly one mile and a half, and will enclose 
an area of upwanls of 800 acres of Holyhead Bay. The breakwater 
«xtend8 about a mile and a half from the Holyhead shore, a small 
portion of which is walled in and finished, the rest being a rough 
•embankment covered with piles and scaffolding. The present cost 
to the country is about 700,000Z. The water shelter now provided 
l>y the new harbour is about 370 acres, in which upwards of 200 
vessels have at one time anchored. About 280 earUi waggons and 
trucks, and 8 locomotive engines, are in regular use ; and employ- 
ment is given to about 1000 persons, at a cost of about 10002. per week 
on wages. The consumption of powder is about 200 tons per annum ; 
the quantity of rock thrown into the sea is about 4000 tons per 
working day, or over 1,000,000 tons per annum. The length of 
embankment already made is about 7000 feet, and it requires about 
1000 tons of rock to extend it one foot into the sea. 



SUSPENSION BBID6E IN ST. JAMES'S PABK. 
The Board of Works have lately disfigured the lake in St. James's 
Park, by crossing it with a bridge of as tasteless design as anything 
to be found in the quaint conceits of " the willow plate," of Chinese 
celebrity. We find the bridge thus described in the Builder : — 
The anchor tunnels are founded on the London clay, which is met 
with 20 feet below the surface of ground. Above the clay lie bedft 
of gravel and sand^ about 10 feet thick in all, on wYi\cYv\>\ve c^MTCkXt^ 
4ii the bridge stand. The span ia 140 feet between «i>o\iV.Ta«Q\a, «« 
d57 feet 6 incbea between the highest points oi \Jbft w3«^"0»sso. 
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chams. The bridge is designed for foot passengers only : the foot^ 
way is 12 feet in clear width, and is to be covered with asphalte laid 
on two thicknesses of diagonal elm planking. 

The weight of the suspended roadway will be 623 lbs. per foot run, 
or about 33 tons in all. The maximum load is taken at 1 cwt. per 
square foot, which is something over that due to a dense crowd of 
people. The total maximum load, therefore, upon the chains^ exclu- 
sive of their own weight, will be 119 tons, uniformly distributed.. 
This gives a strain of 12 tons on each pair of suspension rods. The 
maximum strain upon the chains over each pair of standards will be 
about 275 tons. The chains on each side of the footway are in 
bundles of six links, and have a section together of 56 inches. The 
maximum strain on the iron will thus be about 5 4 tons per square 
inch of section. The strain on the anchor beams (tending to tear 
them up from the ground), on each side of the bridge is equal to 380 
tons in a vertical direction, and about 554 tons horizontally. This 
strain is resisted by a large mass of material, principally concrete, 
placed in and about the anchor tunnels. 

Cost of the bridge 4,600/. Messrs. Rendel are the engineers i 
the decorative portion was designed by Mr. Digby Wyatt. 

THE BIVER THAMES. 

A Repobt has been made to the First Commissioner of Works by 
Conmiander Burstal, E.N., on the state of the Biver Thames between 
Putney and Rotherhithe, dated the 27th of January, 1857. The- 
Commander gives a scientific detail of the changes which have taken 
place, including the great alteration in the low- water surface of the 
Thames above London*bridge, doubtless consequent on the removal 
of the old bridge in 1832, which, with its large ** starlings," per- 
formed in a great measure the part of a dam to the river, obstructing 
the free course of the stream. The present low-water surface at 
springs is at London-bridge 18 feet 11 inches below the Trinity 
datwnij against 15 feet 4 inches in the year 1823. At Blackfriars- 
bridge the difference is that between 18 feet 3 inches and 14 feet 9 
inches (1856 and 1823); at Westminster the difference is that 
between 17 feet 4 inches and 14 feet 5 inches ; and at Putney- bridge 
the difference between 1856 and 1823 is that represented respectively 
by the figures 14 feet 1 inch (1856) and 12 feet 8 inches (1823) below 
Trinity datum. As regards the surface level of high-water, it is 
found from numerous observations taken between Blackwall and 
Putney when the weather had been long dry, that the tidal wave 
attained at all intermediate stations nearly the same level. By com- 
paring the time and height of high- water at London Docks and 
Battersea with that of 1823, it appears that in 1856 the time of high- 
water at Battersea was 28 minutes later than at the London Docks, 
and that the surface attained nearly the same level, whereas in 1823 
the time was 38 minutes later, and the surface 5 inches lower. It 
further appe&ra that the bed of the river has deepened considerably 
MDoel828, the average deepening at each. Bt8A.\on.\ie\,^«fcTvP>itiiey and 
J^fondon-bridge rarying from. 2 feet to ^ i^et ^ \3xsSm». ^«c\awa. 
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deep holes or gullies near London-bridge have been filled up with 
rubble- stones and chalk. The greatest change noticeable in the 
river bed among the bridges is at Blackfriars and Westminster, and 
a strong disposition to the same is evidenced at Southwark. From 
two cross sections made on the site of the old London -bridge, it 
appears that the whole of its piers and foundations have been removed 
to a level of 29^ feet below Trinity dcUum, in a line with the centre 
ardiy which corresponds with the depths of the present bridge, and 
as £au: as AllhallowV wharf above it, and two feet higher than the 
general depths in the Pool, 600 feet below it. From these facts, and 
from the solid nature of the material of which the old foundations 
are composed, it appears evident that the natural scour of the river 
has be^ arrested at and near this point, and consequently the 
safety of the present structure preserved. Yet the ebb stream is so 
strong in the Pool as to cause a small and sufficient scour. The 
bulk of the volume is filled with a series of transverse sections. 



TIDAL BASIl^B. 

A FAPEB has been read to the British Association, On the Form 
of Entrances to Tidal BcLsin^, by Mr. B. Stoney. On examining the 
entrances of the numerous floating docks and tidal basins which had 
been constructed up to the present period, it was found impossible, 
owing to the great variety of their form, to reduce the principles 
upon which they appeared to have been constructed to any one defi- 
nite or precise rule. Some dock entrances were formed at right 
angles to the river, a few sloping upwards against the stream, and 
others again sloping downwards, which latter form not only tends to 
prevent deposits, but greatly facilitates the entrance and departure 
of vessels. Mr. Stoney objected to the entrance being at right angles 
to the stream, on the ground that, though equally adapted for vessels 
coming from the interior of the country or from the sea, the number 
of vessels which entered a dock from the upper part of the river bore 
a very small proportion indeed to those whose traffic was seawards. 
It was usual to place the entrance at or near the centre of the dock 
or basin, which was parallel to the river ; but when the entrance 
was thus placed, vessels lying at either side of the entrance had to 
be warped, at a considerable expense of time and labour, into a suit- 
able position for passing through. The chief points to be aimed at 
in constructing a dock or tidal basin were — 1. Facility of ingress or 
egress. 2. Freedom from silting up. To these may be added^ 3. 
!£x>nomy of quay room; and 4. Facilities for the land traffic in 
connexion with the shipping. These requisites were, he believed, in 
a great measure fulfilled in the form of basin and entrance which he 
now advocated, viz., a lozenge, or trapezium, or rectangle, whose 
width was equal to the breadth of two vessels together, with suffi- 
cient space between them for another vessel to turn with facility, 
say from 350 to 400 feet between the walls for vessels of ordinary 
length. The entrance was at the lower end, and bVo^^ t^ \}ta^i ^ 
«hi/> or steamer could pass from the river into the dock V\V3ia.oxy\. -wkf^ 
iDg^ or any sacb annoyance and delay. BVmilaxVy oil \QV^m<^> « 
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yessely when once her head was turned round, could pass through 
with as much ease as at entrance, and without risk of being carried 
by the current against the lower pier head. 

holcomb's submabine cabbiagb way. 

Mb. H. p. Holcomb, G.E., of Winchester, Georgia, has designed 
a submerged yiaduct or tunnel, adapted to the passage of rivers or 
other narrow waters, where the purposes of navigation or other diffi- 
eulties render the common elevated bridge inconvenient or imprac- 
ticable. This plan proposes a tube of either wrought or cast iron 
sunk in the water, and conforming somewhat to the general profile 
of the bed of the stream, being sufficiently low to allow shipping to 
pass over in the usual channel. As the tube approaches the shores 
it will ascend on an easy inclination, and pass out of the stream with 
its upper side at low-water mark, into abutments of masonry. 

Mr. H. proposes a cylindrical tube of twenty feet diameter. 
About one-third of this would be occupied with baJlasting of stone, 
which would, at the same time, form a double roadway for traffic 
m each direction, while in the curves of the cylinder on each side 
would be placed the footways, suspended by rods, attached to the 
cylinders above. 

He proposes to place the abutments, say one hundred feet inland, 
at which point the depth of the open approach would not exceed 
fifteen feet, having reference to a tidal range of six feet. Mr. Hol- 
comb, who is an experienced civil engineer, holds that the cost of 
this plan, as compared with tunnelling under the bed of a stream, as 
in the case of the Thames Tunnel, would be trifling, and greatly less 
than an elevated bridge adapted to such situations. The cause of 
the failure of the Thames Tunnel as a work of utility, is the great 
depth at which the termini were necessarily laid, rendering the 
approaches extremely costly, and iugress and egress very difficult — 
80 much so, that the entrances for vehicles have never been con- 
structed. The plan in question removes these difficulties entirely. — 
Scientific Americtm; Mechanics* Magazine^ No. 1768. 

SUBMABINB TUKNEL between FBANCE and ENaLAND> 

K. A. Thom£ db Gakond, a well-known French engineer, has 
published a quarto volume, treating of a project for constructing a 
Tunnel between England and France. The idea was brought under 
the attention of the Emperor some time since, and a Committee 
formed to report thereon. A number of scientific gentlemen have 
lately formed themselves into a club at Paris, and M. Thom^ de 
Gamond's submarine tunnel has constituted the first subject for in- 
vestigation. It is proposed to cut a tunnel from Cape Grinez, on 
the French coast, to a point which is about midway between Fdke- 
stone and Dover. A coloured diagram, at the end of the volume^ 
shows the character of the geological deposits of the bed of the 
channel; and M. Gamond believes he has discovered a stratum 
wiuob would be admirably suited for piercVng. Afioordlu^ to the 
*a£umAti{m obtained, the stratum conaieta pvrtYj oi «* -vVaX^^ wi'fe* 
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crtone &nd argillaceous earths of three different ages — viz., a zone of 
Oxford clay, a zone of Kimmeridge clay, fifty metres thick, and a 
zone of weald clay, which on the English side is uppermost. Having 
satisfied himself as to the nature of the deposits he would have to 
cut through, the engineer shows how he believes the tunnel miglit 
be successfully constructed. An island occurs at the bottom of the 
sea, called the '' Yame Star, " and exclusive of this natural advantage 
thirteen artificial islands more are to be made in the channel along 
the projected line. These islands are to be composed of rock cemented 
with cUiy, the section of each presenting a trapezium, the lower base 
of which is about 220 metres in length, the altitude 65, and the 
upper base 40. Through these islands shafts are to be sunk to the 
level of the projected tunnel ; and this done, the work of excavation 
may be commenced on twenty-eight points at once. The cost of the 
tunnel is to be 170,000,000 francs. The proprietor has evidently 
bestowed an immense amount of labour on his calculations before he 
satisfied himself of the possibility of executing a work which has 
formed the dream of many enthusiasts, none of whom, however, have 
brought to light so much geological information, and none of whom 
have dared to apply the advanced discoveries of science to new and 
gigantic dij£culties. Whatever may be the result of M. de Gamond's 
splendid visions, he has contributed a most interesting volume to 
the engineering literature of the day. 

GIGANTIC FLOATING LANDING- STAGE, UVERFOOL. 

Thb large new Floating Landing-stage, which is constructed at 
the cost of the Liverpool Corporation for the accommodation of sea- 
going steamers, is 1002 feet long, or nearly three times longer 
than the United States' frigate Niagara^ and 82 feet wide ; and 
communication is obtained with the shore by means of four cast- 
iron bridges, each of which is 113 feet long, and 13 feet 6 inches 
wide from side to side. The bridges are constructed with ordinary 
tubular girders, on the principle of those forming part of the 
Britannia-bridge. The mode of construction is precisely the same 
as in the landing-stage for St. George's Pier. Upon a range of 63 
rectangular pontoons, of immense size and strength, are placed five 
rows of quadrangular hollow-iron girders, or kelsons, each 1000 feet 
long, which act as supporting ridges and fixing points for the main 
timbers of the floor or deck, which latter has been constructed by 
Messrs. Thomas Vernon and Son, iron shipbuilders, on the beach at 
Tranmere. The four sections were launched, floated down the 
river at high tides, moored in their positions, and connected. Next, 
the bridges forming the means of communication with the pier were 
floated on a stage from the great float at Birkenhead to the new 
landing-stage, and successfully connected with the stage and the 
pier. The operation was cleverly performed. Three pontoons had 
first been taken into the great float, upon which a high staging was 
erected. The bridge, which had been brought m i^Keee,^ ^xqpki 
"MAnchester, where it bad been manufactured by 'M.esanre,'E«5a\>^\rB., 
vi^ put together on the staging, and, by the aid oi BteaHi-lw^ ^^ 
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floated to its place between the new landing-stage and the pier, the 
staging upon which it was resting being sufficiently high to allow 
one end of the bridge to be shipped on the crosshead on tiie pier, the 
pontooDs supporting the stkging sinking with the tide until the other 
end of the bridge was shipped on the crosshead on the landing-stage. 
The engineer is Sir WiUiam Cubitt ; the contractors for the entire 
work are Messrs Cochrane, of Dudley ; the estimated cost, 140,0002. 

BRIDGES BUILT UPON BRICK CYLINDERS IN INDIA. 

Mr. J. B. Bruce has described to the Institution of Civil En- 
gineers a remarkable bridge built upon this system on the Madras 
Railway in particular, which has the City of Madras as its terminus 
on one side of the Peninsula, and Beypoor, near Calicut, on the 
other, and extending over a length of 450 miles. Eighty miles of 
this line have been opened for ti^iffic, and the remainder was under 
construction by the railway company's own engineers. 

The bridge is built over the river Poiney, about seventy miles from 
Madras, and consists of fifty-six arches, each of 30 feet span, a small- 
sized arch being best suited to the powers of the native workmen, 
and the character of the site of the bridge itself. The bed of the 
river being of sand, to an unknown depth, it was necessary to resort 
to some description of artificial foundation ; in England the probable 
expedient would have been timber piling, but in Madras the expense 
of timber precluded its use in that way, and the usual native expe- 
dient of brick cylinders was resoi-ted to. ^ 

Each pier is founded upon fourteen cylinders built of radiated 
bricks, of 2 feet 6 inches internal, and 5 feet external diameter, sunk 
to a depth of 15 feet below the bed of the river, and filled with 
broken stone and bricks. Besides the cylinders, immediately under 
the piers, there are two rows of cylinders stretching the entire 
length of the bridge, one under each of the inverts, to protect them 
against the effect of any scour through the arches, forming as lb 
were two brick walls across the stream founded at 15 feet below the 
bed of the river. 

The cylinders are placed as closely together as 'possible, and the 
interstices between them filled up with broken stone to as great a 
depth as it could conveniently be placed. The masonry was com- 
menced at a depth of five feet below the bed of the river, on the top 
of the cylinders ; this, it was believed, would prove sufficient pre- 
caution against the effects of the stream. Should there, however, 
be any tendency to undermine the foundations, this could be guarded 
against by throwing in an apron of rubble-stone on the down stream 
side of the bridge. The masonry is of gneiss rock, found in the 
neighbourhood, and quarried by the application of fire, which caused 
it to split off in regular layers, varying in thickness from three inches 
to one foot. The total cost of the bridge was about 14, 0002., or 71. 
per lineal foot. This bridge is engrav^ in the Jllttatrated London 
Jfetffs, No. 892. 
Tjbe Author, in conclusion, observed, that t"he «y«fceta. oC buUding 
«o ifjick cylinders is jnmilar in principle to that aoTQft^vxQs» Y^x«Ea«\ 
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in this country, where piers are built on large cast-iron cylinders ; 
which, from the difficulty of procuring them, and their greatly 
increased cost, were not so well adapted for public works in India, 
and it is doubted whether any plans could be devised, which, for 
efficiency, readiness of execution, and economy, would be so well 
suited to the purpose as the brick cylinders of India. 

Attention was directed to a paper by Captain (now Colonel) 
€roodwyn, B.E., read before the Institution in February, 1842, 
giving an account of a very similar method of obtaining foundations 
in Bengal. 

CONSTBUCTION OP THE PONT DE l'aLMA, AT PABI8. 

M. Reknie, in a paper read by him to the Institution of Civil 
Eng^eers, has introduced the system advocated by Monsieur Gariel, 
the manufacturer of the Yassy Cement, of building bridges and 
other similar structures with Rubble- B^ton, or Concrete, in the pro- 
secution of which he has been very successful. After enumerating- 
a long list of structures executed in this material, in all parts of 
France and Algeria, the author describes more minutely the con- 
struction of the Pont de TAlma, traversing the Seine^ immediately 
adjoining the lower end of the building of the Annexe, and which 
being in progress during the period of the International Exhibition 
of 1855, had directed his attention to the subject. 

The Pont de r Alma consists of three elliptical arches ^en anse 
de panier''), whose spans are, for the two side arches 38*50 metres 
(126-23 feet) each, and the middle arch 43' metres (141*40 feet) ; the 
height or conjugate axis of the two side arches is 7*70 metres 
(25-26 feet), and the middle arch 8*60 mfetres (28*2 feet). The 
thickness of the arches at the centres is 1*50 m^tre (4*92 feet);. 
the breadth between the faces of the arches is 10*30 metres 
(83-78 feet), and the total length of the bridge is 139-69 metres 
(458-18 feet). 

The peculiarity in this bridge is the mode of construction, the 
materials employed being, for the hearting, or body of the structure, 
rubble-stone, "pierrede meule," concreted by Vassy cement. The 
stones of the intrados of the arches were roughly squared and laid as- 
voussoirs, whilst the rest of the structure consists entirely of rough 
stones, as they left the quarry, being only well washed with water ta 
deprive them of any earthy particles adhering to their surface, which 
would have prevented the adhesion of the cement, in which they 
were well bedded, and which was poured in as grouting to fill up all 
the interstices . The outer faces of the bridge and of the piers are 
built in cut stone, very carefully tooled and finished, like all the 
other bridges in the French capital. 

The bridge only occupied nine months in construction, and would 
have been finished sooner but for an accident which occurred to one 
of the piers diiring a heavy flood. This injury was stated to have 
been since repaired, by injecting a considerable c\ua3i\.\\,^ Q>1 "^otNJasA 
cement, which b»d consolidated the whole structure. 
Ihe method employed for striking the centtea ^»a «aK^'5k «kv^ 
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ingenious, and had been previously tested in bridges of considerable 
span. It consisted in supporting the centres on several cylinders 
filled with dry sand, which was permitted to flow very gradually 
through an aperture in the bottom of each, and thus to lower the 
pistons and centres, without risk of the inequality of motion arising 
from slackening the wedges, as in the ordinary system. 

The author then noticed the labours of British engineers, archi- 
tects, and others, in introducing the use of concrete, citing the 
names of Smeaton, Semple, Higgins, Barker, Frost, White, Walker, 
Kennie, Smirke, Brunei, and Fasley, and the Essay by Godwin, on 
the subject, which, though now somewhat ancient, had scarcely been 
improved upon. Their recorded labours in that branch commenced 
in 1774, when concrete was first noticed in the works of Smeaton, 
who gave the proportions which had been found practically the best, 
by Mr. Foster NickoU. Copies were then given of the letter of Mr. 
T. Hardwick, and of the Beport, in January, 1813, by Messrs. 
Bennie, Lewis, Gockerell, and Browne, advising its use for the 
foundations of the Penitentiary ; thus clearing away the erroneous 
impression of Mr. (now Sir Bobert) Smirke having introduced con- 
crete into that building, upon which he was not consulted until 
December, 1817, three years subsequently to the report, which had 
in the mean time been acted upon. 

In the discussion which followed upon Mr. Rennie^s paper, the 
author gave some further details of the Pont de I'Alma. It was 
stated, that the material composing the arches was found originally 
to dry so irregularly, as to cause cracks in several places. This was 
first remedied, by forming large detached blocks of the concrete in 
ntHf and then cementing them together. But a further improve- 
ment was made. It was found, that in making an arch of nearly 
5 feet in thickness, there was unequal expansion and contraction of 
the materials. To obviate this, a ring of small stones set in cement 
was fij::st laid, on which the coating of Yassy cement concrete was 
spread. In fact, the arch was built in two rings. As regarded ex- 
pense, it had been said that the Pont de TAlma had cost 40,000Z., 
but it was believed that 50,000^. was more nearly correct. Now a 
bridge built at Li^ge, of dressed stone, of 550 feet in length and 
SO feet in width, or 60 feet longer and half the width of the Alma 
bridge, had cost only 26,0002. This did not show any great economy 
in cost, in favour of the use of concrete ; but as regarded time, the 
one was built in nine months, as stated in the paper, whereas the 
Li^ge bridge occupied three years in its erection. 

NAPOLEON L AND FULTON AND STEAM NAVIGATION. 

Napoleon has frequently been reproached with having coldly 
received Fulton and his plan for the application of steam to the 
purposes of navigation. Marshal Marmont, in his memoirs, says 
that Bonaparte, who, from his education in the artillery, had a 
luitural prejudice against novelties, treated Fulton as a quack, and 
would not listen to binu M. Louis Figuier aUo, in. ^v ^^^ «* ^^-y 
^e Srd vol of Mb work, writes that Bonapaxte Tei\]a«A\»ie'^a«»>Ctkft 
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matter in the hands of the Academy. The following letter from 
Napoleon, dated from the Camp at Boulogne, 2l8t July, 1804, and 
addressed to M. de Champagny, Minister of the Interiori proves the 
oontraiy . It is given on the authority of Cosmos : — 

«( I hare iiut read the project of citizen Falton, an engineer, which you sent me 
much too kite, for it seems capable of ekanaing the face of the world. At all 
erents, I desire that joa will immediatelj place the examination of it in the 
hands of a committee, composed of members of the Institute, for it is to them 
that the scientific men of ifnrope will naturally look for a decision on the ques- 
tion. A great physical truth stands revealed before my eyes. It will be for these 
gentlemen to see it, and endeavour to avail themselves of it. As soon as the 
report is made it will be sent to ^ou, and you will forward it to me. Let the 
decision be given in a week, if possible, for lam impatient to hear it." 



BOTABY ENGINES. 

Messbs. J. and W. Cooke, of Shrewsbury, have provisionally 
specified a new or improved Rotary Machine to be used as a steam- 
engine, water-wheel, fire-engine, or pump, which consists of a drum 
revolving on a shaft or axis. The said drum is contained in an iron 
ring, forming therewith a steam-tight circular passage. One or 
more pistons are fixed in the said steam passage. Loose or sliding 
pistons are placed on and work in the drum in the direction of radii,, 
and are carried round with it in its motion on its axis. Fixed combs 
on the sides of the steam chest or passage engage with the sliding 
pistons, and draw them towards the centre as they approach and pass 
the fixed pistons. One of the sliding or loose pistons occupies the 
steam passage, while the other is being withdrawn to pass the fixed 
piston. The moveable pistons are carried round by the steam as it 
passes to the exhaust pipe, and carry round the drum and shaft to 
which they are connected. The machine is wholly covered by a 
steam-tight chest, or it may be enclosed in the boiler, excepting the 
exhaust pipe. Although only described as a steam-engine, it may 
be used as a water-wheel, fire-engine, or pump. When used as a 
machine for raising and forcing liquids, motion is given to the cen- 
tral shaft. When used with water as a motive- power engine, it is 
used essentially in the manner first described. — Mining Journal, 



STEAM PENDULUM. 

Mb. E. a. Bbooman, of Fleet-street, has patented a communi- 
cated invention, which consists in causing steam to act upon a 
pendulum to make it vibrate, and in communicating power to a 
crank through a connecting-rod affixed to the shaft of the pendulum. 
The pendulum is suspended from a shaft supported on bearings in a 
suitable frame, and has connected to it at opposite sides two pipes. 
At opposite ends of the frame, and near the end of the course of the 
pendulum, are two other fixed pipes, which are received by and enters 
mto the pendulum pipes. Slide-valves, worked by projections upon 
a boss on the top of the pendulum shaft, admit steam into and <i\jA. \\. 
off from the fixed pipes. Steam being admiUed \Ti\A oive c»"l>i\\^ 
fixed pipes, rashes into one of the pendulum pipes, a.nd Vnv^^^ VJd 
peadnlum towards the opposite fixed pipe, the steaiTSi «&c«^\Ti^ c 
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of the pendulum pipe into the atmosphere. On the pendulum 
arriving neai* the end of its yibration, steam is admitted into the 
opposite fixed pipe, checks any shock, and drives back the pendulum, 
the vibrations being continued by the admission of steam alternately 
into the fixed pipes. A governor regulates the admission of steam 
to the fixed pipes. This invention is susceptible of several modifica- 
tions ; for instance, instead of the steam escaping directly into the 
atmosphere, the pendulum and fixed pipes might be made so long 
that they should continually work one within the other, and then the 
pendulum on its return vibration might be made to expel the steam 
which had served first to drive it through a passage to be opened by 
one of the slide-valves. — Mining Journal. 



NATURE AND EPPECTS OP DEPOSITS IN BOILERS. 

As opinion is much divided upon the nature and effects of Steam 
Boiler Deposits, and as the subject is one of great importance, we 
liave much pleasure in publishing the following report of an analysis 
made by Dr. Edwards, of Liverpool, for Mr. C. Wye Williams, to 
test the heat-conducting power of such deposit. This is the first 
instance in which we have known boiler incrustations to be 
formally analysed. — Mechanics* Magazine, No. 1752. 

Boyal Institution Laboratorj, 

Liverpool, 26th Feb., 1867. 
Analysis of crystalline deposit from boilers; very hard; whitish brown colour; 
crystallized in repeated layers of small prisms ; inner surface (in contact with the 
■water) rough and nodolar ; specific gravity, 2*82, at 60° Fahr., contains — 

Sulphate of lime 78*00 

Water of crystallizing action 14*00 

Sulphate of magnesia 3*20 

Sulphate of potassa 1*60 

SiUca 2*20 

Organic matter and traces of chlorides 100 

100-000 
The above analysis shows that the crystalline deposit consists chiefly of dihy- 
•drated sulphate of lime crystallized in prisms. The other salts appear to me to be 
deposited between each act of crystallization, which forms a layer of the saline 
constituents of the water adherent to the primary crystals of the sulphate of lime, 
and may thus be regarded as impurity, and of secondary importance; the definite 
crystalhzation of the gypsum would doubtless operate greatly in increasing its 
^ower as a conductor of heat. 

With reference to the conducting power of this deposit, I experimented with 
a vessel, the bottom of which was formed of the same, half an inch thick. I 
found the heat passed rapidly through the material, and that the highest tempe- 
rature attained by the outer 8urfiEu:e during a continued boiling was 240° Fahr. 
Such a temperature cannot iigure the iron boiler plates, and it seems to me that 
this species of incrustation is a sufficiently good conductor of heat to prevent the 
iron becoming ii^uriously heated. 



A NEW BOILER. 

Mb. M. Atkinson, of the Grove Boiler Works, Southwark, has 

^etngned this New Boiler principally for heating large quantities of 

-air for warming and ventilating hospltaU, cVmrcViea, or other large 

pUdiags. The boiler is of the upright cVrcu\ai iorm, c^\\a \xv^<^ 
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pendent of brickwork, or chimney-stalk, and has no appearance of 
the ordinary fomaoe or st(^Dg-hole about it. The fuel, coal or coke, 
is dropped through an aperture in the dome, into a small cockle fur- 
nace, in the centre of the apparatus, and is entirely surrounded by 
the water space. This water space is also surrounded, horizontally, 
by an annular air chamber, and this is again surrounded by another 
water space. These two water spaces are connected by means of a 
series of 2-inch iron pipes or tubes, passing through the air chamber, 
and radiating outwards and upwards from the central furnace, near 
to the surface of which the lower ends of the tubes are situated, 
ther^y conducing to rapidity of circulation. — Builder, No. 729. 

VENTILATION BY THE STEAH JET. 

Mb. F. H. Peabcb, of the Bowling Ironworks, near Bradford, 
thus applies the Steam Jet for the purpose of ventilating a coal mine, 
in a pumping-shafb 120 yards in depth, the ventilation of which had 
been stopped by the water rising at the bottom of the pit during 
the time some alterations were being made in the pumps. The water 
having stopped the air-courses, the pit, to within a few yards of the 
top, became full of the gas known to miners as black or choke damp, 
whieh appears to have been discharged freely from some old work- 
ings, and thus it was rendered an impossibility for the workmen to 
descend until the removal of the gas had been elSected, and a con- 
stant current of pure air produced in the pit. Mr. Pearce has suc- 
ceeded in maintaining so perfect a ventilation of the above-mentioned 
pit, simply by allowing a small jet of steam to issue into the atmo- 
sphere at a few feet from the top of the pipes through which the 
water is forced up when the pumps are at work, that the pit can be 
worked with perfect safety. The workmen were enabled to descend 
thirty minutes after the steam had been tuiiied into the pipes. The 
principle is exceedingly simple. The jet of steam issuing from the 
top of the pipes, produces in them a partial vacuum, which draws 
the foul air up these pipes, and thence out of the pit, with very great 
velocity. The cost of supplying the steam jet in the above manner 
is very trifling ; and this method of ventilation will doubtless be 
found a very safe and useful one in many instances, particularly in 
sinking deep shafts. In addition to other advantages, wood or any 
other kind of pipes may be used. It requires little or no attention, 
no machinery to get out of repair, produces a powerful current of 
air, and can be regulated at pleasure. As the steam is discharged 
into the atmosphere above the top of the pit, it does not interfere 
with the men working in the shaft. 

HEAT IN AGITATED WATER. 

Mb. GiOBaK Bbnnie has communicated to the British Associa- 
tion his continued " Heport on the Development of Heat in Agitated 
Water.'' Mr. Bennie, in alluding to his former papers on the sub- 
ject, read before the Section in 1856, at Cheltenham, %\A.\i&^ ^^-aX. ^<^ 
subject of ihe mecbaoical or dynamic force req\i\reOL V) x^^s^ ?u ^'^^w 
quantity of water one degree of Fahi*enbeit laad\oiig\)^exv \iN\^ ^^<acX. 
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of the research of philosophers ever since Count Rumford, in his 
celebrated experiments on the evolution of heat in boring guns when 
surrounded by ice or water, proved the power required to raise on* 
pound of water one degree, and which he valued at the dynamic 
equivalent of 1034 lb. M. Moya was the first who announced that 
heat was evolved from agitated water. The second was Mr. Joule, 
who announced that heat was evolved by water passing through 
narrow tubes, and by this method each degree of heat required for 
its evolution a mechanical force of 770 lb. Subsequently, in 1845 
and 1847, he arrived at a dynamical equivalent of 772 lb. These 
experiments had since been confirmed by other philosophers on the 
Continent. In the present paper Mr. Rennie stated that his atten- 
tion was called to the subject by observing the evolution of heat by 
the sea in a storm, by the heat from water running in sluices. He, 
therefore, prepared an apparatus similar to a patent chum, some- 
what similar to that adopted by Mr. Joule, but on a large scale. 
In the first case he experimented on fifty gallons, or 500 lb. of water, 
inclosed in a cubical box, and driven by a steam-engine instead of a 
weight falling from a given height, as in Mr. Joule's experiment ; 
secondly, on a smaller scale, by 10 lb. of water inclosed in a box. 
The large machine or chum was driven at a slow velocity of eighty- 
eight revolutions per minute, and the smaller machine at the rate of 
232 revolutions per minute, so that the heat given off by the water 
in the large box was only at the rate of three and a half degrees per 
hour, including the heat lost by radiation ; whereas the heat evolved 
by the ten gallons of water contained in the small box agitated at 
232 revolutions was fifty-six degrees Fahrenheit per hour. Thus the 
temperature of the water, in the large box was raised from sixty 
degrees to 144 degrees, and the temperature of the water in the 
small box to boiling point. As an illustration, an egg was boiled 
hard in six minutes. The mechanical equivalent in the first case watr 
found to approximate nearly to that of Mr. Joule, but in the latter 
case it was considerably above his equivalent, arising, very probably, 
from the difficulty of measuring accurately the retarding forces. 

' tuxford's traction engine. 
At theSmithfield Club Show, and the Agricultural Machinery exhi- 
bited there in 1857, we noticed the Portable Steam Engine of the 
Messrs. Tuxford and Sons, of Boston, Lincolnshire ; this being the 
third year this eminent firm have held the first prize of the Boyal 
Agricultural Society of England. 

The Messrs. Tuxford and Sons were the pioneers of farmers' 
portable engines and combined thrashing-machines, and are now 
engaged in developing a new feature in agricultural mechanics — the 
Traction Engine, or Steam Horse — a sort of walking leviathan, more 
powerful than the elephant, yet as manageable as the farmer's best- 
bred cart-horse. A number of these self-moving machines are in 
course of construction, or are already completed, for some extensive 
suffar plantations in the "West Indies. Senot "Placid^ Grener, of 
MatHDzaSj Cuba, a hrge landed proprietor «nd s>3LgaI-^^a.'Q^«t ol \Js»a. 
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island, who holds the exdusive right for the introduction of the 
traction-engine into the Spanish West Indies, has been for some time 
in England superintending the manufacture of several of the 
engines, which he intends for ploughiDg, for drawing in cars the 
produce of the fields to the mill, for carrying the sugar from the 
miU to a railway some miles distant, and also for working as star 
tionary engines when not otherwise employed. 

In appearance, the traction-engine has a massiveness which, at 
first sight, leads to an inference that, from its weight, it is not 
adapted for travelling across grass- lands or over light soils. The 
reverse is the fact : the slippers or shoes, with the rails upon them, 
which are attached to the wheels, and over which the wheels them- 
selves travel, offer to the surface of the land an area, with the whole 
weight of the engine upon them, twice as great as that presented by 
the feet of either horses or oxen when walking with their propor- 
tionate weight. Hence the simple downward pressure, or sinking 
into the soil, of the traction-engine will be only one-half of that of 
horses or oxen, when any of them are employed for traction pur- 
poses. This is an important fsict, and must be borne in mind by 
«very one before expressing an opinion as to the fitness or non- 
adaptation of so massive a machine for agricultural purposes. The 
very weight itself is essential for obtaining the end desired. With a 
heavy load behind it, and without a given weight upon the hind 
£nom the engine as a resistance, the power of the engine would be 
expended without any forward movement 

The action of the endless railway-wheels is pi'ecLsely that of 
walking ; the slipper being the foot, its heel first touches the ground, 
and the toe last ; the cycloidal iron at its apex forms the anUe, and 
the nave of the wheel the knee. The wheel, in its revolution, brings 
down six of these feet, to which there is but one common knee, the 
centre or nave. 

It is not so much to this endless railway that attention here need 
be directed, as the credit of its invention belongs to Mr. Boydell ; 
hni it is to the mechanical combination by which the Messrs. Tuxford 
have been able to make these railway- wheels signally successful with 
steam-power. The difficulty hitherto experienced in making turns 
when travelling to either side has, in this engine, been surmounted ; 
and the power from the two cylinders can be given off equally to each 
of the impelling- wheels, or a greater power given to one and a less to 
the other, or either of the wheels can be detached from the power in- 
stantaneously, and without the least shock or jar. This engine weighs 
altogether about twelve tons. — Illustrated London News, No. 893. 

bokaine's steam cultivatob. 
A tbial of this machine, the invention of Mr. Robert Bomaine, a 
Canadian, took place lately in a field near Crosskill's Agricultural Im- 
plement Works, Beverley, where the Cultivator had been constructed. 
It differs from all others hitherto brought before t\ie p>i\>Vv^ loit ^^<b 
pijirpoBe of appijrJog Bteam power to the cultivation oi \iYift w\,\t!l 
entirety dispeagiDg with the luie of ploughs, TO^ea^ ox vun^AX*] 

O 
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iinplenieiitB. It is a 14- horse portable steam-engine, capable of pro- 
pelling itself, combined with, and giving motion to, a rotary digger, 
which is said to pulverize the land completely to any required depth. 
The engine and boiler are constructed in a similar manner to the 
portable agricultural engines now in common use, and are carried by 
a pair of high broad wheels, and by two smaller wheels in front. 
The large wheels are driven round by the engine, and the front 
wheels used for steering ; but by a simple disengaging arrangement, 
the latter are left perfectly free when the machine has to be turned 
round, and by driving one of the large wheels while the other remains 
stationary, the implement can be turned completely round in its own 
length. The cultivating part of the machine is carried by a strong 
frame attached to the boiler, and consists of a hollow cylinder 6 ft. 
6 in. long, and 2 ft. 6 in. in diameter, armed with knives or cutters 
on its outer surface. The cutters are of wrought iron, and suffi- 
ciently strong to enter the land, and encounter roots, stones, or other 
obstacles without injury ; but in case of accident they can be readily 
replaced at small cost, and without delay, as each is secured sepa- 
rately by bolts to the outside of the cylinder. 

The implement commenced operations at one end of a field of 
strong clay stubble, and traversed its entire length, transforming a 
breadth of 6^ feet into a perfect seed-bed, equal, it is said, to what 
could have been produced by twice ploughing and harrowing, or 
clod-crushing. On its arrival at the headland^ it turned round in 
less space than would have been required by two horses with » 
common plough, and returned along the side of the work already 
done. The cultivation of the field was thus proceeded with, no 
vacant space being left except the two small headlands, which could 
easily be finished by the machine after the rest of the ground was 
done. 

The machine is stated to be capable of cultivating from five to 
seven acres per day, at an expense (including engine-driver and 
assistant, coals, man with horse and cart to fetch water, and wear 
and tear of machine) not exceeding 35s. to 408. per day. — Meehtmic^ 
Magazine, No. 1784. 

NBW PORTABLE STEAM THBASHINO MA0HI17E. 

This macl^ine, which has been worked on the farm of Balomock, near 
Glasgow, receives its power from a steam-engine somewhat re- 
sembling a locomotive, which is connected with, but does not form 
part of it. The machine is fed from the top, and the sheaf comes at 
once in contact with the drum, which is constructed of malleable iron 
of fine workmanship, and makes no fewer than one thousand revolu- 
tions in the minute. In the ordinary machine, as is well known, 
the head of the sheaf is introduced to the drum through a pair of 
rollers, the drum itself usually revolving at the rate of about 350 in 
the minute. In the new machine an armful is thrown into the miU, 
either mdew&ya or whichever end comes uppermost, and the straw 
completely eec&pes the bruising and champing V> NvYiVfiVilt \« 8\ib)eoted 
bjr the roUen of the ordinary thraflhing nuVL lTk<^«^, ^^ 1^xv1l S& 
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delivered so entire and unbroken that, but for the empty heads, it 
would not be easy to know that it had passed through the mill at all. 
This machine is a glutton for work. When we were present it was 
thrashing wheat at the rate of 17 bolls in the hour, or 85 quarters 
during a day of ten hours* work. In vase of necessity it may, and 
often has been worked to produce 200 bolls a-day ; but the modest 
Englishman to whom the machine belongs, and who superintends it, 
informed us that, though much depends upon the character of the 
grain, he considered 150 bolls an ordinary and fair day's work. The 
steam-engine is of eight-horse power, and consumes at the rate of 
about six cwt. of coal per diem. — Glasffow Herald. 



THE UNITED STATES STEAM- FBIQ ATE " NIAOABA. 

The Niagara is one of twelve steam-frigates which a short time 
since the Congress ordered to be built, by way of a counterbalance 
to the enormous increase of the English and French marine. The 
construction of the Niagara was entrusted by acclamation to Mr. 
Steers, the builder of the celebrated clipper yacht America, In 
boilding her he had four conflicting purposes to reconcile, — ^to make 
ber a good gun-boat, good sea-boat, good sailer, and good steamer. 
The result is the Niagara; in design a kind of compromise, and 
which leaves her the fastest sailer in the world, one of the fastest 
steuners, a fine sea-boat, and a very good man-of-war. The foUow- 
izig detaOs are from the New York Times: — 

The hull is of lire oak, Tairinff in width and thickness from 22 inches by 14 
near the keel, to 11 br 8 on deck. The keel is 320 feet lonff ; length on diBck, 
845 f<Mt J breadth ox beam orer all, 55 feet ; depth of hold, 31 feet 6 inches. 
Pbor boilers and three horizontal engines of 1000-horse power, buflt by Petkje 
and Murphy, of New York, oonatitate her propelling power. The cylinders are 
72 inches in ^ameter (nearly the same as those of the Leviathan) , and 8-feet 
■troke. AH of this machinery, weighing over 600 tons, is applied to turn a single 
propeller of 18 feet diameter. To protect the machinery n:t)m shot in action, it 
li 1^ enclosed by immense iron coalbunkers, over-arching and descending 
many feet below the water-line. Her chimneys are telescopic, and while she u 
under sail or in hattle, may be lowered almost out of sieht. The engine and 
fii«-rooma are perfect in their way, and well supplied with ample ventilators. 
The iVia^ara will rely for speed nifunly uponher sailing abilities; and although 
the Area will always be kept bedded, ana everything in readiness for getting 
im steam at short notice wnenever required, she will, imless in calms %n d on 
dtraordinary occasions, be only a clipper frigate. Her model is that of a mam- 
moth dipper, with shallow forefoot, sharp, nigh bow, and hollow water-lines. 
Tiew her as we will, not a single straight line is presentedl When under full sail she 
will spread about 14,000 running yards, or 7000 square yards of canvas ; and it is 
MiticnMUted that her speed under canvas will be 15 or 16 knots, and under steam 
11 or 12 knots an hour. Her mainmast is 84 feet above deck, ill feet in extreme 
hei^t, 37i inches in diameter; foremast, 74 feet above deck, 101 feet in extreme 
height, and 35 inches in diameter ; mizenmast, 85 feet in height, and 30 inches 
in Sameter. Her mainyard is 106 feet in length, and her foreyard 94 feet. One 
gnat feature in this vessel is her high and airy decks. Between the bottom or 
oclop and berth decks the height is 6 feet 6 inches ; between the lower and main 
dsoka, 6 feet 8 inches ; between the main and spar decks, 7 feet 3 incVv«&. *I^% 
mfun deck, on which the oflScers and most of the men Uve, \b admxnSbVj'^^^gDlJtM^ 
"Sgjt^maititude ofdead-lighta, aad thoroughly ventilated. 

ZJpott her aniral in JEngbuid, the Niagara hxA <m \>08ff^ OTi\:j ^^ws 
02 
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small guns ; but when fully equipped for war, she will carry twelve 
Bahlgren guns, 11 inches diameter in the bore, and throwing a solid 
shot of the enormous weight of 270 lb. a distance of 7000 yards, or 
four miles. The shells for these guns will weigh 1301b., and the 
guns themselves 14 tons. The engines must be more fully described 
from the Times : — 

The whole motive power is placed amidships, and so carefhllj constructed as 
to occupy less space with regard to force employed than the engines of any 
ordinarj vessel. Fore and aft the machinery in all its departments is bounded 
by two transverse water-tight compartments, which completely shut it in from the 
rest of the vessel. The engine-room is about 28 feet long by 26 wide, and nine 
staircases are so arranged as to make all parts of it easily accessible. There are 
three engines, all direct acting, 3 feet stroke, with connecting rods between the 
cylinders and cranks. The c;^nders are placed horizontally across the vessel, so 
that the motion of the piston is from side to side. The shaft upon which the 
whole force is brought to bear is 119 feet long, 50 inches in circxunference, and 
weighs nearly 50 tons. The propeller is of brass, with two fans, nearly 19 feet 
in mameter, and having a pitcn of 32 feet. On the prominent parts of tibe 
machinery are placed a£nirably-contrived indicators, which mark at the same 
time the number of revolutions, pressure of steam, vacuum, temperature of the 
hot well, and pressure of the cyhnder at all parts of stroke. The cylinders are 
all on the starboard side of the vessel, the condensers on the port. Each of the 
latter has within itself the air-pump and hot well. The air-pumps are double- 
acting, and work direct from the main piston-rod, as do also the force-pumps. 
A 6-inch bilge injection is attached to each condenser, and can be used at a 
moment's notice to free the ship from water. In addition to these there are two 
bilge-pumps, connected by the crank shaft to the engine, and in constant opera- 
tion, so that at all times the hold is as dry as a chip. The fire-room or stoke-hole 
is unusuall;^ wide and lofty, though it seems but mdilTerently ventilated. There 
are four boilers on the vertical tubular principle. Each of them is 21 feet long by 
11 feet deep, and 15 feet high, and has a total fire surface of no less than 17,j50O 
feet, and a grate surface of 484 square feet. Working at a pressure of 20 lb. 
gives a power of 2000 horses, and at that force the revolutions are only 46 per 
minute. During the voyage from Kew York the consumption of coal was at 
some periods as low as 12 tons per day, and it never rose above 66 ! The average 
for full power may be taken at 60 tons per diem, or very little more than the 
consumption of some steamers in the English navy which cannot do their 10 
knots an hour. The stowage-room of the Ifiagara for coals is rather limited, 
considering her inmiense capacityin other respects. A little over 800 tons is 
the most that can be carried. This, however, suffices for 16 days' steamine at 
full speed. Neither is the vessel provided with any apparatus for distilling fresh 
water for the crew, a rather serious drawback when the stowage is wanted for coals. 
The funnels are telescopic, and neither heavy nor unsightly, though only rising 
32 feet from the deck. So admirably is the heat of the Doilers economized, thsS 
even under full steam the temperature of these funnels is rarely above 100. The 
lower deck, which, for a lower deck, is one of the most lofN* and best ventilated 
we have seen, is set apart for the stokers, firemen, &c. Tne main deck is used 
hj the crew, and is no less than 8 feet 4 inches huzh. Here the seamen sling 
their hammocks, the extreme after-part being, of course, devoted too£Bcer^ 
cabins, and the fore to cooking for the ship's company. Every sailor on board 
has his locker, and each mess a very laree locker for the mess kit. Wh^i in 
England, the crew was 514, exclusive of officers; but when fully armed, even 
this large complement is to be increased to 760 men— the crew of a 90-gan ship. 

During the voyage across the Atlantic no attempt was made to effect a 
quick passage ;^ on the contrary, the engines were mosUy working at 
half-power. With full power she attained a speed of 13 knots, and under 
Baal above 16. With a stiff breeze on her quarter she can connt on 14 knots. 
Her present draught is 22 feet, but when armed, wiUi all stores and coals on 
htMTd, she will draw 26 feet. Each 100 tons brings her down three inches in the 
wafer. 

A. Bne engnving of this magnifLceiit abx]^ v^Wy dxv«\L\»^'EA^«rai 
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Weedon, and engraved by F. J. Smyth, will be found in tho 
Illustrated L<md<m News, No. 862. 



0UKKINGHAM*8 SELP-REEFING SAILS. 

Mb. Oukningham has exhibited at Liverpool bis beautiful little 
brigantine, the Alfred^ for the purpose of showing the working of his 
system of Reefing. His plan of reducing the area of the canvas by 
rolling the sail up on the yard (the yard being fitted to turn roimd on 
the fixtures for that pinrpose) is generally known. In his invention 
he employs the gravitation of the yard and its appendages to produce 
the necessary rotation of the yard by the action of the chain or 
halyards in the bight of which it is suspended, and which being 
hoisted upon or lowered (one end being a fixture) produces a rotation 
of the yard, thus constituting the operation a self-acting one. If Mr. 
Cunningham had not discovered this principle, the necessity of apply- 
ing manual force to the rotation of the yard would have been a senous 
difficulty to the attainment of the desired object. 

The arrangement of Mr. Cunningham's system of self-reefing to 
the working of the top-gallant sails in such a manner as to dispense 
with the use of royals, is a feature which is well worthy of special 
notice. He employs a deeper top-gallant sail for the purpose, which, 
although not containing the collective area of the top-gallant sail and 
royal together, by being carried up square at the head and entire in 
its area, gives a pow^ul propelling sail, and is as effective as the 
two sails on the old plan. This large sail can also in a moment be 
reduced to a close-reefed top-gallant sail of the smallest size, and the 
weight of the royal yard, with all its gear, is dispensed with. 

Gnie ability to take in and make sail so easily and quickly cannot 
£ul to afford the means of making quicker passages. Indeed, the 
fiistest passages on record have lately been made by ships fitted with 
Mr. Cunningham's S3n3tem. The ship Imogeney which made the 
remarkable passage of only forty-seven days from Algoa Bay to 
England was so fitted. The captain stated that the shortness of the 
voyage was owing to his being able to keep sail on his ship to the 
last moment, and apply it again on the least fall of wind. The 
advantages of making quicker passages — of saving in wear and tear 
of canvas — of the ability to proceed to sea with fewer regular seamen, 
mee^g the growing want we have mentioned above — and the saving 
of life by Mr. Cunningham's arrangement — are considerations that 
have had, and to a still greater extent we trust will have, that 
weight with shipowners that the wants of commerce require. We 
would observe, in conclusion, that Mr. Cunningham's system of 
reefing is now applied to all new ships throughout the kingdom ; and 
in Xdverpool, with a just appreciation of its merits, its adoption is 
extending, and we can only express a hope that this valuable inven- 
tion may, as we believe it will, become at last universal. — Liverpool 
Tdegrcyph, 

PBOPULSIOlf OF SHIPS BY BTE^M. 

"Mb. N, Ogle, R,N., of Jersey, proposes to ^pensfe ?^k.K>^VJsiKt 
with paddle-wbeela and screw propellers, and emi^\o^ ^c^<^ Ta«J«3^ 
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pistons acting directly against the water at or near the stem of the 
ship. In connexion with each piston is a chamber, into which the 
air is admitted, and from which it is exhausted alternately, the 
exhaustion being effected by a steam-engine. The atmospheric pres- 
sure forces the pistons out against the water, thus propelling the 
ship ; and when this pressure ceases (because of the formation of the 
vacuum), the pressure of the water returns the piston to its first 
position. The action of the air engine is also intended to aid in 
ventilating the ship by causing air to rush down into the engine- 
room to supply it. Ordinarily the inventor proposes to apply the 
stem propellers only, so that the ship will be propelled ahead only 
by them ; where required, however, he would apply similar propellers 
to the bow. He considers the arrangement especially applicable to 
yachts, to be used as a soiu'ce of auxiliary power in calms. 

A NEW SCREW PBOPELLEB. 

A Lieutenant in the French navy, M. Vergne, has invented a 
new steam Screw Propeller, which he calls the fluted screw. The 
improvement is founded on a very nice observation of the directions 
taken by the particles of the water displaced and repelled by the 
screw. The result of an official trial has shown a gain of 17 per 
cent, in speed with the new screw, and the almost complete suppres- 
sion of that disagreeable vibration usual in screw steamers, and 
which in small vessels renders it necessary to make the hinder part 
of the ship heavier and more costly than it otherwise need be. As 
far as the invention has yet been tested, it seems well deserving the 
attention of our English naval engineers. — Times, 



IMPEOVED ships' MASTS. 

It is well known that wooden masts soon decay about the head, 
and down to the hounds and the truss hoop, in consequence of lodg- 
ments of moisture at such parts, induced by the cap, the rigging, and 
the top. It is also well known that iron masts are objectionable, on 
account of their rigidity, the difficulty of cutting them away to save 
a ship, &c. Mr. J. Brown, a mastmaker, of Liverpool, proposes to 
obviate these objections as follows : — He makes the top of the mast, 
from the cap to the truss hoop, in the form of a tube, of wrought iron, 
similar to an ordinary iron mast, and continues the metal downwards 
in the form of four tapered arms. The lower part of the mast is 
entirely of wood, and the upper end of it Is fitted into the tube as fiur 
as the hounds, where it abuts against a strong iron cross plate formed 
in the tube. The tapered arms fit close to the wooden portion of the 
mast, to which they are securely fixed by iron hoops or otherwise. — 
Medianici* Magazine, No. 1766. 



NEW CODE OF SEA SIGNALS. 

Thb Board of Trade have introduced an important improvement in 

addition to the substitution of letters for numerals by Sir Home 

JPopbmn, some forty years since, in designating the 18 flags used in 

«fl» Authorized code. Being divided into two v»itB^ \5iaft Tassw^gea Va. 
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the first intiinated by three, and those in the second by four flags, a 
means of international communication is made available. The first 
part is composed of the messages, words, geographical names, lati- 
tude, longitude, compass signals, &c., which form the substance of 
all signal books, expressed without reference to alphabetical arrange- 
ment. These are classed into subjects, and every signal is intimated 
by the same letters placed against it. In all languages the signal 
will have the same meaning, and it can be made known either by the 
same or corresponding flags adopted by previous arrangement. The 
second part comprises a more extensive vocabulary ; and the words 
being placed in alphabetical succession, it is applicable to national 
use only, or to nations such as England and America, using the same 
language. This forms also an index to the first part, for s^ the sig- 
nals therein are enumerated in the second part, with the two or thiee 
letters which denote them, and can therefore be readily referred to. 
There are other advantages, such as the intimation of the nature of 
a signal by the shape of the uppermost flag ; but the most important 
feature is the means which the vast scope of this code affords of 
l^iving to every individual vessel a distinctive signal, by the exhibi- 
tion of which its identity can be made known, and concisely conveyed 
by letter or by electric telegraph, in order to be correctly reported in 
ihe shipping lists. The preparation and maintenance of a list of 
40,000 or 50,000 merchant vessels rendera necessary a separate book, 
which contains this and other matter interesting to nautical persons, 
and is published annually under the title of ''The Mercantile Navy 
list." There are also monthly supplements to proclaim the names 
of vessels supplied with distinctive signals in the interval between 
the yearly publication of the book, in which they become eventually 
incorporated. An alphabetical index, available for reference to any 
particular vessel, the distinctive signaJ of which it is wished to as- 
•certain, adds greatly to the utility of the scheme. These books, 
with the supplements, will be placed in ships of war, coastguard sta- 
tions, and all government departments. They will also be supplied 
by shipping masters in every port to captains of vessels when making 
arrangements for a voyage ; and owners of ships should provide the 
four particular flags which signify a vessel's name, and make it 
imperative that they shall be hoisted whenever opportunity offers. — 
Times, 

NEW SIGNAL LIOHTS FOB SHIPS. 

SOMB important experiments with Signal Lights for ships in distress 
•have been exhibited at Portsmouth by order of the Lords of the 
Admiralty. They are patent detonating and luminous signals, the 
invention of Messrs. Langford and Wilder, of Birmingham. They 
4liffer from those in use in the fleet in the brilliancy of their light and 
the expense of manufacture. The composition in the patent is 
enclosed in metal tubes, whereas the common light is enclosed in 
-paper tubes. In the experiment, the light showed \\fie^i &o\yr^YND^ 
And diffused at the distance of five or six mileB iroxn \>ti^ "^vo^ ^1 
4>beerv»tion that it presented the illusion of a ship on fti^« KxinfOasc 
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trial took place on the glacis of Southsea Castle, when the great- 
light burnt equally e£fectiyely, but the metal tubing drops as the 
flame bums, and being in a molten state, presents a *' difficulty,'* as 
it is liable to bum the deck of a ship or be blown into the inflam- 
mable rigging, and thus cause as much distress as it is intended to 
obtain succour. This, however, the experimentalists state, can b& 
prevented. 

ELECTRO-MAGNETISM AS A MOTTVE POWEE, 

Mb. Robert Hunt, F.II.S., has read to the Institution of Civil 
Engineers a paper on this inquiry. The author commenced by 
giving the progress of the investigations by which Oersted first 
proved the connexion between electricity and magnetism, and which 
led Sturgeon to construct the electro- magnet. The powers of this 
form of electric force, as developed temporarily in soft- iron, natu> 
rally induced the idea of employing it for the purpose of exerting 
mechanical motion, — doing work. The principles of the electro- 
magnetic machines of Dal Negro, of Botta, of Jacobi, of Arm- 
strong, of Page, and others, were next described. It was shown< 
that s^ engines acting by a direct pull, were inefficient, from the cir- 
cumstance that the repeated blows received by the iron so altered it» 
character, that it eventually assumed the quality of steel, and had 
a tendency to retain a certain amount of permanent magnetism. 
This induced Jacobi, after a large expenditure of money, to abandon 
arrangements of this kind, and to employ such as would at once pro- 
duce a rotatory motion. The engine, thus arranged, was stated to> 
have been tried upon a tolerably large scale on the Neva, and by it 
a boat containing ten or twelve people was propelled at the rate of 
three miles an hour. Page's engine, and that of Hjorth, which in 
1851-2 excited much attention, was described as being in principle an 
electro-magnetic piston drawn within, or repelled from, an electro* 
magnetic cylinder. By this motion it was thought that a much 
greater length of stroke could be secured than by the revolving 
wheels, or discs. After having generally described the forms under 
which electro-magnetic engines had been constmcted, the author 
proceeded to give, as the result of his experiments, confirmed by 
those of others, the difficulties which still stood in the way of thei 
application of electricity as a motive power. 

In the first place, it was pointed out, that the loss of power through 
space was very great, and that the lifting power of any magnet was 
not to be regarded as the power it was capable of exerting at a. 
distance from its poles, howsoever short that distance might be. 

In the second place, it was shown that, — supposing the reduced^ 
force exerted by two magnets, a few lines apart, was considered 
available for driving machinery, — ^the moment the magnets began tO' 
move in front of one another, there was again a great additional 
loss of power. As the speed of the engine increased, there was 
curioualya coiresponding diminution of available mechanical power, a 
&lJmg^ off in the duty ofiSie engine as the rotationBXiecasQ&moTeT&yld. 
In the third place, the conditions of the vo\t»a©\»b\.\«rj '«««» ^xk* 
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sidered, — the generation of electricity was dwelt on, — the mode by 
which it passed from one plate in a series to another, — and the los» 
of power consequent upon the resistances, in passmg from a solid 
to a fluid, and again from a fluid to a solid, was explained. It was 
insisted, that under any circumstances, with the present forms of 
the yoltiuc battery, it was useless to attempt to utilize, in this direc- 
tion, the chemical electricity generated. All study should be directed 
to the development of electricity by chemical action, so as to secure, 
if possible, the whole of the electricity developed by every change 
of form in matter. More emphatically the author endeavoured to> 
enforce the law, that all mechanical force, of whaler kind, whe- 
ther horse, or man-power, — steam-power, — or electrical power, — 
involved a change of the forms of matter, to pa>oduce that force. 
That to produce motion, it was essential to use matter, and that 
virtually, in all cases, it must be destroyed as a useful agent. 
Thus — that a man or horse moving a weight consumed muscle equi- 
valent to that weight, and the space tiirough which it moved. 
That a steam-engine drawing a train, pumping water, or impelling 
any machinery, consumed, in the production of steam, a quantity 
of fuel exactly representing the work done. That in producing 
motion by electricity, the element changing its form to produce 
that motion, was one of the solid agents employed in the battery, 
and the exciting fluid element used. 

An equivalent of matter, in changing its form, would produce an 
equivalent of force, which might be rendered available : — but as 
there was a constant relation between the chemical combining 
. proportion of any element, and its capability to produce mechanictd 
power, the question of the application of electricity, as a motive 
force, was narrowed to the inquiry into the quantity of power 
produced relatively by fuel in the furnace, and by zinc or iron in 
the battery. It had been proved by experiment, that 6 grains of 
carbon in the fuel produced a motive power equal to 82 grains of 
zinc in the battery, and that, under the best posRible conditions, an 
equal result would be secured, by the combustion of 6 pounds of 
anthracite coal, — ^the most carbonaceous fuel, — as by the conver- 
sion in the battery of 82 pounds of zinc into oxide. Another and 
a }>arallel form of putting the case was, that the 82 pounds of zinc 
burnt in the furnace, would develope precisely the same quantity of 
heat as that which would be obtained from burning 6 pounds of 
charcoal in the same furnace. That whether producing heat during 
combustion, or electricity during chemical change, the mechanical 
force obtained would be precisely the same. Hence the commer- 
cial question of cost was greatly in favour of steam, and adverse to 
the use of electricity as a motive power. 



ALLAN'S ELSGTBO-HAONETIO MOTIVE ENGINE. 

Mb. Thokas Allan, of Edinbui^h, has constructed %ii1£\<^\.Tc>- 
magnetio Motive Engine, which, through the medium oi'NLx.'^otXica' 
CuSpbeU, baB been introduced to the Emperor li^apoVeon "BS.., niVo 
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immediately appointed a commission to examine and report on the 
invention ; and this they have done so favourably as to lead them, 
to consider Mr. Allan to have successfully solved the greatest pro- 
blem of our time. 

To convert the power of electro- magnetism into a motive force 
iias long been an object of high mark. The Russian and American 
Governments have spent large sums in endeavouring to solve the 
problem ; France still holds out a great reward to the one who can 
produce an electro-magnetic engine which only consumes nineteen 
ounces of zinc per horse-power per hour ; and in that empire the 
idea that these moderate conditions will be fully attained is firmly 
believed. In Great Britain no official encouragement has ever been 
■offered to such attempts ; indeed, it would be difficult to name any 
scientific invention of importance to which the British Government 
iias lent aid until its practicability has been established beyond doubt 
— and even then it has to be forced upon the administration. In the 
-case of electro- magnetism as a motive power, the official coldness is, 
however, less to be expected than usual, for the notion has been 
much discouraged by our most eminent men of science. However, 
<K>nsiderable advance towards success has been made of late, as we 
gather from a striking article in the Times of December 26, 1857, of 
which we quote the substance. 

Among the objections have been, first, the cost of the power, and, 
secondly, the shortness of the space through which the power is 
exerted, or, in other words, the want of adequate stroke or motion 
m the force. The power of electricity, when applied in the form of 
.an electro-magnet, is wonderfully great froin comparatively small 
means, but its dynamic power decreases so rapidly through inter- 
vening space, being "inversely as some unascertained power of the 
distance much greater than the square," that the range of the 
maximum effect, or valuable portion of the motive force with a 
•oonsequent minimum of consumption extends to so small a distance 
•as to be of no real value in mechanics. The great problem to solve 
has been to contrive such an arrangement of parts as to convert this 
maximMm of the motive force, through a range, although unavailable 
in itself, into stroke, or to give it such an extent of motion as to 
make it of practical value as a motive power. Mr. Allan's electro- 
magnetic engine has achieved many of these de»iderat<i. He has 
utilized all his power — ^he has obtained length of stroke. By this 
invention the maximum portion only of the dynamic force is applied, 
and by the mechanical arrangement of parts successively and con- 
tinuously brought into action in a direct form, in accordance with 
the laws of electro-dynamics. Thus applied, there is no loss of the 
primary force, and any amount of power and any length of stroke 
can be obtained. In fact, both mechanical and electrical conditions 
Are very simply and beautifully complied with, and to this alone is 
the success of the invention due. The machine may be simply 
deacrihed as consisting of four galleries, each of which contains four 
^Tvups of four electro-m&gnetB which are eA\«n\QA^'^ Q^-^«\tA in their 
polAiitiea, and which therefore by inducUon. Ti«i.\.\vwJ!\^ i^afiXi -vx^on 
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and augment their collective power. Through these magnets pass 
rods connected by connecting rods and cranks to the shaft of the 
engine. Each of these rods has a disc or keeper suspended on 
shoulders above each group of magnets. The keepers are made 
with a hole in the centre, so as to slide easily upon the rod, and not 
impede the motion of the latter when it is receiving an impulse from 
a magnet applied to any of the other keepers or discs. The same 
kind of action is produced on each rod, so that as one completes its 
portion of the stroke the next one is commencing in the following 
manner : — At the commencement of the motion the upper keeper is 
placed so near the first set of magnets that when a current of elec- 
tridly is applied to them they draw violently the keeper to them, 
and thus move the rod longitudinally through the space which sepa- 
rated them. The next keeper is by this means brought within the 
same distance from its magnet, and the current of electricity is at 
liie same instant cut off from the former and applied to these, which 
thereupon draw their keeper to them, and so drag the rod through 
an additional space or distance equal to the first. The other magnets 
and their keepers beneath respectively act in a similar manner in 
regular succession, and thus complete the stroke of the rod, when 
the next row takes it up, and so on, until the four rods have worked 
in the same manner, and given the utmost both of power and length 
of stroke to the machine. Though the machines have as yet only 
been fibLed vertically, yet it can easily be seen that the arrangement 
of the parts allows it to be readily adapted to all ordinary purposes, 
whether vertical or horizontal 

ThuB, as far as the first conditions of power and length of 
stroke are concerned, the machine appears to have achieved great 
ends. One has recently been submitted to the Emperor Napoleon 
and the Directors of the Conservatoire as illustrating the first prin- 
ciples of the machine which, it is hoped, is to carry off the French 
national prize of 2000^., offered to any who can solve the question 
of the practical utility of electricity as a motive power.* The 
success of the competitor there is to be attested by the cheapness with 
which he can produce his power. According to the average price of 
coals in Paris one horse steam power per hour can be obtained for 
eight centimes. The average price of zinc is eighty centimes per 
kilogramme, and the French conditions for gaining the prize are tiiat 

• By a decree of the 27th February, 1857, the French Government offers a 
prise of 60,000 firancs, or 20002., to the individual who shall discover a method of 
rendering the voltaic pile applicable economically to industry as a source of 
keat or Itght, or to chemical or mechanical science, or to medicine. This prize 
evidently points to the question so often asked, how the world will be supplied 
with tNctifioial light, heat, and motive power when its coal mines are exhausted ? 
And though that period is yet distant for Britain, Belgium, tiie United States^ 
and a few other spots on the globe where such mines exist, an early answer to 
the qaestion will be of vast immediate service to the far more extensive regions 
where there are none, and which are too far off from the existing mines to benefit 
l^ them, such as Italy, Greece, Sweden, Bussia, Persia, the greater part of India 



, including t 

JPiwux^ J>tuas0, Cbevreal, Pelonze, Begniwlt, Despretz, &c.— ScoUmowa. 
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the machine shall work one horse-power on an expenditure of not 
more than half a kilogramme of zinc, or at forty centimes the hour. 
This would make the cost of the electro-motive power in Paris five 
times greater than that of steam, but the many advantages which in 
other respects it possesses over the latter power would more than 
counterbalance this disadvantage. According to this rate Mr. 
Allan's machines in England, where coal is cheaper, would work at 
a cost ten times greater than the present average price of steam ; yet 
many of our first machinists and manufacturers say that the inven- 
tion of electro-motive engines at as much as eighteen times the cost 
for steam-power will pay largely. Mr. Allan professes himself 
perfectly confident that he can produce a machine not only within 
the working price we have just mentioned, but even within the 
French conditions. He maintains that it is an error to consider the 
cost of electro-motive power as being relatively less ** profitable" 
than steam, and that the error has arisen from the misapplication of 
the electro-magnetic force, not from the necessary consumption of the 
electric materials, which consumption is inversely as the dynamical 
ratios of the force. He considers that the materials, on the other 
hand, from their chemical admixture in the battery, although of no 
practical avail for the further production of the electric fluid, become 
when produced on a large scale of considerable market vsjue, and 
when sold realize a large per centage of their original cost. But as 
the cost of the power is thus taken as the standard of success, the 
expenditure in fairness must be regarded from various points of 
view. Thus, then, we must not forget that in Madrid and Lisbon 
the cost of coal for steam power is twice as dear as at Paris ; that 
in most parts of South America, in India, and China, and through- 
out the East generally, the cost of coal is twice as much as l£at 
again, so that in those countries where an easily managed motive 
power is most wanted, electricity may yet compete with steam on an 
equal or even advantageous footing with regard to cost. But a great 
reduction in the cost of the power may be at once effected by not 
using zinc at all, since iron when used on a large scale as an element 
in batteries may be regarded as almost equally efficacious with zinc. 
But the cost of the power must be at the present a subordinate ques- 
tion, — at least other and more important questions must be decided 
ere the cost can be fairly ascertained. For instance, Mr. Allan finds 
that there must be a certain relation between the electric current 
and the diameter and length of the magnet, though what these con- 
ditions are it is difficult to say at present. With only a slight modi- 
fication of the relation of the wire to his magnet, he suddenly foxmd, 
that he lost four-fifths of his power. Now, here is a problem, the 
solution of which must have a vital influence on the electro- magnetic 
power, and, therefore, in its cost of production. Yet, these disturb- 
ing influences, whatever they are, were not even known to exist 
until now ; and every day the general laws which govern the science 
of electro-magnetism are becoming more and more fully deve- 
loped. 
■^^' J* P. Joule, who has long expeiimeiiWV \iv >i)c^ \snxiOcL ^\ 
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fidence, lias replied to the above article in the Times, in which he 
^hows that, 

In order to find the qcumtity of work which can be got from an absolutely per- 
fect electro-magnetic en^e we have only to ascertain the quantity of heat due to 
the conaomption of eino in the battery, and then to find, by means of the above 
relation, tihe work to which that heat is equivalent. The PhUotophical Magazine 
for December, 1843, p. 4lil, contains an account of such experiments, the result 
being that lib. of zinc consumed in a Grove's battery is able, if all the heat be 
utilized, to raise l,843,G001b. weight to the height of one foot ; but that in a 
Darnell's battery only 1,106,1601b. can be raised by the same consumption. Sub- 
sequent researches have altered these figures a little, diminishing them to about 
1,698,0001b. and 1,019,0001b. Hence the utmost work which comd be performed 
by an absolutely perfect engine by each pound of zinc consumed in the best 
battery is 1, 698,000 lb. raised one foot, which in Watts's estimate is equal to one- 
horse power exerted during 61 minutes. The conditions required by the French 
are " that the machine shaU work one horse power on an expenditure of not 
more than half a kilogramme of zinc." This, converted into English measure, 
using Watts's standara of horse-power, demands a work of one-horse-power during 
64 minutes for each pound of zinc, or three minutes longer than an absolutely per- 
fect engine could perform. Thus the French nrize is offered to him who with the 
existing voltaic battery shall accomplish an absolute impossibility. 

Those who<nay wish to investigate for themselves the state of knowledge on 
the above subject, Mr. Joule refers to the papers of Professor Bankine, in the 
TVajMoe^Mm* of the Boval Society of Edinburgh ; to the articles in Nichol's Cuclo- 
podia qfthe Phjfrieal Sdeneet ; and especially to the works of Professor William 
Thomson published in the Tranaactiont of the Boyal Societies of London and 
Edinboif^ and in the FhUotophieal Magazine, 

AlCEBICAN RAILWATS. 

A VEST interesting report has been published on this subject by 
Captiun Galton, who was lately sent by the authorities of the Board 
of Trade to inspect the construction, management, and progress of 
American Railways. Of course, the lines of the Far West are as 
unUke the best railways of England as the rough cartways across a 
common are unlike the great turnpike- roads, along which mail- 
coaches used to run at the topmost speed of a picked team. It is 
not the object of the constructor of an American railway that the 
train should go fast or comfortably, but that it should go at all. The 
only problem thought of, is how to make a beginning. If curves 
are sharp and gra£ents steep, the train has to go' round the sharp 
carves, and up the steep gradients — the projectors cannot wait until 
an enormous expenditure of time and money has made everything 
«afe and easy. When the traffic is formed, their improvements are 
gradually made. The Baltimore and Ohio Railway supplies an ex- 
cellent instance. There, a line was carried on by a series of zigzags 
over a hill, by a gradient of 1 in 18 at its steepest part. Each zig- 
.zag terminated in a short level space, and the train was then backed 
up the next zigzag, and so on. There are curves in this railway of 
860 feet radius, and it is carried through the streets of Baltimore 
down to the wharves, and passes round right angles. As we might 
suppose, all the appointments of these hiutily-formed lines are very 
rough. The stations are generally unfenced, and passenger stations 
Are considered public thoroughfares. Level crosaVnga «xe ^^s&x^^ 
ever provided wJib gates or gate-keepers, except in %pec\2\ c;da^i&^ 
near towns; but a huge board is placed over the CTO%«m^« m^^ ^^ 
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words painted on it in large letters — " Railroad crossing. Look out 
for the cars when the engine-bell rings." In order to prevent cattle 
from straying on to the line, trenches, about four feet deep, are dug 
across the railway on either side of level crossings. But the precau- 
tion is not always effectual, if we may judge from the spoke in front 
of the engine- wheels having received the name of a cow-catcher. 
As also almost all the railways of America have only single lines of 
rails, there is considerable danger of coming in collision with some- 
thing worse than a cow. StiU, in spite of all the roughness and 
danger, the trains do, as a matter of fact, run ; and by runnings 
they accomplish the great work they are intended to effect. 

There are about 26,000 miles of railway in operation at the pre- 
sent time in the United States, of which not much more than one- 
sixth is double line. Speaking roughly, we may say that one- half of 
the distance between the two oceans has now been traversed. Over 
the western half of this distance it is proposed to carry, as soon as 
the growth of the country will permit, three main lines. The 
northern will start from Chicago, at the foot of Lake Michigan, 
and, crossing the head watei-s of the Missouri, will terminate in the 
bay fronted by Vancouver's Island. The centre line, also starting 
from Chicago, will pass by the Great Salt Lake to Benicia, in Cali- 
fornia ; and the southern, starting from a point of the Mississippi 
opposite to Cairo, will pass through Texas and New Mexico to San 
Francisco. The rise of Chicago, the city from which two of these 
lines would start, affords a striking indication of the rapidity with 
which towns can grow in America when placed exactly in the right 
spot for railway commimi cation. Chicago has, however, an assem- 
blage of advantages which few other places can possibly possess. It 
is situated in one of the most fertile regions of the world, at the 
southern extremity of Lake Michigan, on a perfectly flat plain, at 
the edge of the prairies. At no great distance from it are rich mines 
of lead, iron, copper, and coal. It possesses water communication 
both with the Atlantic and the Gulf of Mexico ; and it is now the 
chief means of railway communication in the West. No wonder, 
then, that it has grown rapidly. In 1832, the site of the present 
town was occupied by a small fort and a few log cabins. The first 
railway was only completed in 1850, and the population, which m 
1849 was 28,047, rose in 1855 to 83,509. In 1851, the number of 
miles of railway centring in Chicago was 40 ; and the annual receipts 
from traffic were about 8000Z. In 1855, the miles of railway 
centring in Chicago amounted to 2933, and the receipts from traffic 
to 2,659,640^. We may remark that England benefits by all this 
railway construction and railway prosperity, scarcely less than 
America. The lines west of Chicago thrive because they pass 
through rich prairie land which requires no clearing, and wnicU is 
admirably situated for the ^owth of wheat. It is calculated that if 
only one- fourth of the area of the State of Illinois were brought 
tinder wheat cultivation, the annual yield in an average year would 
ife greatly above twenty million (martera. Amw^caxiT^'wwj^^qnSlVjkTlxi'q; 
w««" '—/•#<) many a home in England. — Scrturda-g R€»uia,'^Qt^. 
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EAILWAY WORKS IN WESTERN INDIA. 

Dr. Buist, of Bombay, has described to the Asiatic Society the 
principal Railway Works now in progress in Western India, chiefly 
m reference to their moral and industrial influences upon the people 
of the country. Betwixt the bottom of the Bhore Ghaut and Shola- 
pore, there were at present above 40,000 natives employed, earn- 
ing three or four times as much money as they had ever be- 
fore received. Nothing could be more perfect than the arrange- 
ments of the contractors, nor more admirable than the conduct and 
characters of the Europeans connected with the concern. He illus- 
trated the operations in the Bhore Ghaut by a collection of sketchcA 
made by himself about six weeks ago. The incline here is 15 miles 
in length ; the total ascent 2000 feet ; the steepest gradient is 1 in 
88 ; the easiest, 1 in 78 ; the average, 1 in 40. There are twelve 
tunnels, one of them 437 yards in length, and three large viaducts, 
the arches of one being 1.50 feet in height, and 40 in span. The cost 
of this section was 63,400Z., and would be completed in six years 
from the date of its commencement in June, 1856. There were at 
present 10,000 people engaged on it. One ton of gunpowder was 
exploded daily, the average charge being 12 lbs., fired from about 
200 mines. Tliese were exploded almost simultaneously, when the 
people were at dinner. Dr. Buist described the extraordinary effect 
produced, when in the dead stillness of noon, and in one of the most 
secluded and magnificent scenes in the world, every precipice, dell, 
and nook sent forth one magnificent burst of sound, and a deep 
clond of smoke for a time shaded those below from the fierce rays or 
an Indian SUA. 

A MOUNTAIN- TOP RAILWAY. 

Mr. C. Ellet, jun., Chief Engineer of the American Central 
Bailroad Company, in a pamphlet, describes a Railroad across the 
Blue Mountain Ridge, at Rock Fish Gap, in the State of Virginia. 

M. Latrobe, the able Engineer of the Baltimore and Ohio Railway, 
was the first to carry railroads over great elevations, when he passed 
bis engines and trains over the mountains in anticipation of the com- 
pletion of the Kingswood and Bi-oad Tree Tunnels. 

Mr. Ellet has applied the same system in Virginia ; but advocates 
such roads for temporary use only. He is convinced that there are 
many points where roads of very high grades — grades of 200 feet, 
or, in extreme cases, more than 300 feet per mile — may be justifiably 
introduced for permanent use. The Mountain Top Track crosses the 
sommit of the Blue Ridge at Rock Fish Gap, where the elevation of 
the mountain is 1885 feet above tide. The crest of the ridge is very 
narrow, and is passed on a curve of 300 feet radius. There is barely 
loom for an engine with an ordinary train to stand on the summit, 
before the road slopes o£^ descending both towards the east and west, 
to tbe valleys on either side of the ridge. The lemgtYi oi ^^ ^c;aK^Tv\> 
on the westero ade, from the sommit to what ia liere &aa\ime^ \a \^^ 
the ibat of the mountain, is 10,660 feet, or 2t^ mW^*. 'IVia \?»J^ 
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descends Id this distance, on the west side, 450 feet — or, at the 
average rate of one foot in 23|^ feet. The average grade on the 
western slope is, therefore, 223^ feet per mile. The maximum 
grade on the western slope is h^ feet in 100, or 279^^ feet per 
mile. On both sides of the mountain the ruling curves are described 
with a radius of 300 feet, on which the g^rade is 2370* ^'^^ P^ mile. 
But the more difficult portion of the work was on the eastern side 
of the mountain, where the ascent was greater, and the slope, in 
order to reach a certain level, which became a necessary condition of 
the problem of location, was required to be greater. The length of 
the line of descent from the summit to the foot of the grade, is 
12,500 feet, or 2^^ miles. The road descends in this distance 610 
feet, or at the average rate of one foot in 20^ feet. The average 
grade on the eastern slope is, therefore, 25 7^* ^"^^^ P®^ mile. The 
maximum grade on the eastern slope is 5^ feet in 100, or 295^^ 
feet per mile. This maximum grside is found in a continuous line of 
half a mile in length. The shortest radius of curvature on this side 
of the mountain was intended to be 300 feet ; but in the construction 
of the work a more abrupt curve was introduced at one difficult 
point, in order to throw the track further into the hill and keep the 
embankment off a face of sloping and treacherous rock. At this 
ravine, which is found about half-way down the mountain, the 
radius of curvature is only 234 feet, and the grade upon that 
curve is 237A- ^®®* P®^ ™^®* 

This railway was opened in the spring of 1854. In all that time 
the admirable engines relied on to perform the extraordinary duties 
imposed upon them in the passage of this summit, have failed hvA 
once to make their regular trips, and then the train was caught in a 
snow-drift near the summit of the mountain. The locomotives mainly 
relied on for this severe duty are mounted on six wheels, all drivers, 
•and coupled, and 42 inches diameter. The wheels are set very close, 
to reduce the difficulty of turning the short curves of the road. The 
diameter of the cylinders is 164 inches ; and the length of the stroke 
20 inches. To increase the adhesion, and, at the same time avoid 
the resistance of a tender, the engine carries its tank upon the boiler, 
^nd the footboard is lengthened out and provided with suspended side 
boxes, where a supply of fuel may be stored. By this means the 
weight of wood and water, instead of abstracting from the effective 
power of the eng^e, contributes to its adhesion and consequent 
ability to climb the mountain. The total weight of these engines is 
55,000 pounds, or 274 ^^^f when the boiler and tank are supplied 
with water, and fuel enough for a trip of eight miles is on board. 
The capacity of the tank is sufficient to hold 100 cubic feet of water, 
and it has storage room on top for 100 cubic feet of wood, in addition 
to what may be carried in the side boxes and on the footboard. In 
conveying freight, the regular tnun on the mountain is three of the 
eight-wheel house cars fully loaded, or four empty or paitly loaded. 
These three cars, when full, weigh with their loads from 40 to 48 
^ns. Sometimea, though rarely, when the b\uiviie8s has been nn- 
'^isusUjr heavy, the loads have exceeded 50 tona, T\« ot^Mars ^V«^ 
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of the engines, when loaded, is 7^ miles an hour on the ascending 
grades, and from 54 to 6 miles an hour on the descent. Greater 
speed and laiger loads might doubtless be permitted with success ; 
but the policy has be^i to work the track with perfect safety, to risk 
nothing, and to obtam and hold the public confidence. — Mechanics* 
Magazine, No. 1758. 

KOVBL BAILWAT STSTEM. 

Mb. J. B. HuMFHBiTB, G.E., of Rio de Janeiro, has patented a 
noyel arrangement of the parts of Railway Trains intended for con- 
▼eying goods and passengers up steep gradients, where the present 
system of traction by locomotive engine power is difficult and expen- 
sive, or entirely inapplicable. Instead of one or more locomotive 
engines of great power and weight, trucks in a series are each fitted 
with steam-engine cylinders, by the action of the steam in which 
motion is communicated to the wheels of such trucks or carriages ; 
and the steam necessary for communicating the power may be con- 
veyed from the boiler of a locomotive traction engine in the front of 
the train, to the trucks composing the train by means of suitable 
steam pipes ; or a separate lK>iler is mounted upon each of several 
suitable trucks^ disposed in consecutive positions throughout the 
length of the train, according to the number of steam trucks 
composing such train. — Mechamc^ MagaemCy No. 1753. 

ASCENT Olf STEEP OBADIBNTS ON RAILWAYS. 

Mb. Gbassi, of Milan, has patented an application of the Archi* 
medean Screw to Locomotive Engines, for taking trains up Steep 
Ascents on Railways. Captain Moorsom, G.E. (who himself invented 
a system, and inlsroduced it in 1840, at the Lickey incline), has 
examined Grassi's system by the model, and is of opinion that the 
screw may be worked as the patentee states. Captain Moorsom 
further states the method by which he would proceed to apply 
Grassi's invention. 

He proposes to construct a locomotive engine with 18 inch outside 
cylinders, 4 feet driving wheel and 24 inches stroke, with boiler capa- 
city sufficient to provide steam (with proper expansion gear), for a 
speed of not less than 12 miles per hour on the incline; with a gross 
load of not less than 100 tons, including the weight of the en^e 
and tender, which would probably amount to about 28 tons. The 
engine will carry her tender upon her own frame. On the driving 
axle of the engine a bevelled wheel will be fixed, so as to connect by 
means of one intermediate motion with the crown wheel on the end 
cf the shaft of the screw. 

The driving wheel and screw revolve in exact ratio to each other, 
so that the screw will advance exactly as the driving wheels advance ; 
or, in other words, each revolution of the driving wheel sends the 
screw forward nearly 12 feet 7 inches. Thus 12 turns of the screw 
are made for every turn of the driver. Captain Moorsom bciJi^-^^i^ 
about 13,000 such Tevolutiona of the wheel wo\iid'be TcisAe ^ic \iciva: 
OB the level, and timt if the same motive power \>e ai^i^'\i^\A iNxni. 

D 
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the screw on the incline aboTe stated, of one in twenty, the steanh 
power will overcome the additional resistance arising from grayity 
and the friction of the machinery, at a speed not less than from one- 
third to one-half of that attained on the level with the same load. 

With respect to the screw in its rdations to the road. Captain 
Moorsom proposes to make the thread of the screw to be of 13 inches 
diameter, winding round a cylinder or shaft of 7 inches diameter, 
and.with a pitch of 124 inches. Tke cylinder screwed will be about 
5 fidet 4 inches long, and will always hold two of the rollers in its 
grasp at one time. 

The rollers or pulleys will be placed 3 feet 2 indies apart from 
centre to centre ; they will be about 8^ inches in diameter, will 
revolve into a longitudmal balk of timber, and will be lubricated in 
the same way as tiie wheels of the carriages. 

The bearing timbers for the roUeni will be a single line of balks 
about 10 inches wide by 8 indies deep ; thus eadi mile will require 
2938 cubic feet of timber and 1^68 rollers. 

The rails will be bridge raili, wdghing 65 lbs. per yard, and 
screwed to balks equal to a section of 10 inches by 8 at the least. 
Thia road will be necessary to be thus laid only on the up side of tiie 
incline, and is a not unusual mode of constructing th« permanent 
way. The cost, 37012. per mile. Cost of the engine^ with tender and 
screw and connecting gear complete, 30002. 

The rails are not additionally expensive on account of this peculiar 
construction. Thus we may say that in England the total cost of 
caae mUe of railway pr^Mkred for tins mode of traction will be about 
37002. additional as compared with the expense of construction of an 
ordinary mile of the same railway line ; and the additional cost of the 
engine over and above an ordinaiy assistant^ or bank engine, will be 
about 5002. 

The result will be that such ordinary bank engine, if constructed 
and worked as is usual <m the best European railways on steep 
inclines, would take about 50 tons of load up one in twenty ; 
whereas this engine, constructed as above described, would take 
about 80 tons of load up the same incline, and no doubt a more 
powerful engine would take a greater load. 

The maintenance of exact action between the wheel and the screw 
— »tbe friction of the rollers — the economy of the maintenance both 
«f the engine and of the road — ^are three points of difficulty about 
wiueh various opinions will prevail, till the system has had the test 
of practice. Captain Moorsom's opinion is, that these difficulties 
are only such as the skill and economical care of an engineer, well 
used to working inclines, may successfully surmount. 

The comparison between the estimated cost of a railway over the 
Alps or the Pyrenees, after the Grassi system, and the estimates of 
the most moderate projects with tnnnds, &c., gives an enormous 
^£EereBce. Thus, the tunnel projected to cross Mont-Cenis, on the 
line from Lyon to Turin, is estimated to cost more than 100 million 
£9aicsj even Although there occurs a gradient of 2| per cent. ; whUst 
«i tlu8 suune line, Mont-Cenis may eaaly \>ft &UTm»\m)ue^ \s^ \Jm^ *ad 
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of the Grass! system, at a probable expendituM of three or four 
miUioii francs at most above the cost on ordinary railways, assuming 
that the increased length of the line is threefold that of the tunnel. 

A pamphlet illustraUve of the system may be had at the office, 
U, Southampton-street, Strand. 

SAFETY ON BAILWAYS. 

PaoFBttSOB Bankine, President of the Institution of Engineers 
in Scotland, observes that a class of legislation to which an institution 
cf engineers should turn their attention is, laws concerning the 
public safety — ^laws to regulate the strength of boilers and the speed 
of railway trains. There are no laws enacted in reference to either 
of these matters ; but if such laws were provided, they should not be 
calculated to check enterprise, or restrict or inconvenience inventors 
«r manufEU^turers more than is necessary ; and in order that the 
Legislature might be accurately informed of the circumstances that 
should guide them on subjects of the kind, it is of the utmost 
importance that these subjects should be publicly discussed at 
meetings by practical and scientific men. He was sorry to perceive 
a disposition on the part of some very eminent persons to recommend 
restrictions that he should think very injurious. For instance, Lord 
Brougham recently suggested* that the speed of trains should be 
limit^ to twenty-five or thirty miles an hour ! Now, under proper 
management, and with care, a speed of seventy miles an hour could 
be made with as much safety as seventeen, for accidents seldom 
occurred but through mismanagement ; and the proper course to 
adopt would be to enforce proper management and caution. We 
hope this correction of Lord Brougham's suggestion may be as 
widely circulated as the error. 

SUSPENSION BAILWAT BRIDGES. 

Mb. C. Vignoles has communicated to the British Association a 
paper ''On the Adaptation of Suspension Bridges to sustain the 
Passage of Eailway Trains." The subject was comprised under 
the following heads : — First, the maximum load to pass the bridge ; 
second, the velocity of the train ; third, the strength of the chains ; 
fourth, the rigidity of the platform ; fifth, prevention of undulation, 
vibration, and oscillation. The novelty of the author's inquiry in 
the matters he adduced was confined to the question of the rigidity 
of the platform. He instanced the bridge over the river Dnieper, at 
Eeiff, in Prussia, erected according to his designs, and stated that 
the successful resistance of the well-braced platform of this bridge to 
the effect of hurricane winds had been long remarkable. This bridge 
was completed about four years ago, just before the commencement 
of the Russian war, and at a time when he little thought the result 
of his exertions would so soon be used in facilitating the military 
operations of the Kussians against the allied forces. He alluded to 
the severe tests which it had successfully withstood, in the convey- 

* At the Mc«*tinjf of the National Association for the Promotion of Social 
Science, held at Birmingham, in October, 1857. 

d2 



52 TEAH-BOOK OP FACTS, 

juice of annies with heavy ordnance ; and he came to the conclusion 
that the adaptation of suspension bridges to railway purposes is quite 
practicable ; recommending, at the same time, that the speed of the 
trains, when passing, should be kept moderate^ as compared with 
ordinary speed on railways. 

IMPROVEMENT OP PERMANENT WAY ON RAILWAYS. 

Mr. J. M. Parsons, C.E., has succeeded in accomplishing a 
matter much wanted in the Permanent Way of Hallways, — that of 
securing the ends of the rails firmly in their position, and thus pre- 
serving an even road at the joints of the rails. This is performed by 
means of his *' wedge fish-joint chair," which is twice the length of 
the ordinary chair, and so contrived on one side as to catch the 
lower flange of the rail, and press close under the upper flange. The 
state of the rails near the joints secured by Mr. Parsons's method 
forms a striking contrast to those fastened in the ordinary way. It 
is stated that the expense of removing the ordinary chairs, and re- 
placing them by the ** wedge fish-joint chair," will be comparatively 
small, being less than that of the cost of fishings and capable of 
being more readily executed. 

WROUGHT IRON RAILWAY CARRIAGES. 

In the Scientific American is described, in Patterson, N.J., a Rail* 
way Carriage constructed almost entirely of Wrought Iron. This 
material is employed to obtain great strength, with less weight than 
usual, and to avoid the serious injuries which generally occur to 
passengers in collisions with carriages of the ordinary construction. 
The framework of this wrought iron carriage is in effect an extremely 
strong and stiff, yet elastic, basket, each joint or intersection being 
strengthened by rivets, and the whole being further protected by 
making the entire platform at each end one strong spring of steel. 
Should this- carriage come into collision with another in such manner 
that the springs at the ends cannot absorb the shock, the carriage will 
itself spring, coHapse, twist, or crumple up, but cannot break and 
crush its contents with the fragments. One of the great dangers 
from collisions, &c., is the disposition of ordinary carriages to pene- 
trate each other with their timbers, but this and many other minor 
evils are avoided in the improved carriage. 

COAL- BURNING LOCOMOTIVES. 

An invention of the greatest importance to railway companies 
generally has for some time past been successfully employed upon 
the London and South- Western railway, by which, calculating upon 
seventy engines being in steam daily, a saving of 25,000^. per annum 
•will be effected. The honour of the invention is due to Mr. Joseph 
Beattie, the locomotive superintendent of the line. Mr. Benjamin 
Fothergill, of Manchester, has severely tested the contrivance, and 
ibe average TeBaU obtained showed a clifierence in fuel of 4*01 lbs. 
Ja weight per mile in feivour of the coal engine. Mr. FotiiergiU 
considers, however, that these reaulta wee Tjai^X-j Y^Q^\in«^ V^ 
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Mr. Beattie*s patented arrangement for heating the feed water 
before it is pumped into the boiler. Mr. Fothergill further states 
that the coal engines are fully capable of burning their own smoke ; 
that they rapidly generate an abundance of steam ; and that the 
boming of coal^ according to Mr. Beattie's plan, is far more advan- 
tageous, as regards the durability of the fire-box and tubes, than 
coke could possibly be. 

pknton's patent railway signal detector. 
Mr. Fenton, of the Low Moor Iron-works, has invented and 
brought into use an apparatus worked in conjunction with Railway 
Signals, and designed to act as a Detector, — by proving, in the event 
of an accident occurring, whether the warning signed was or was 
not set at the time of the passing of the train, and thus fixing the 
blame with certainty upon the culpable party — the engine-driver or 
the signal-man, as the case may be. The invention consists in. 
placing a supplementary signal or semaphore between the station 
signal and the distance signal, or beyond the latter, or beyond both. 
The supplementary signal is worked in connexion with, and by the 
same handle as, eitiier the station or the distance signal, and is used 
for indicating whether the one or other of these signals was set at 
the time the engine passed it. It stands only as high as the buffer 
beam of the engine, and is placed near the rails, so that when an 
aim is thrown out iJierefrom to danger, the engine cannot pass with- 
out breaking it down. The arm is secured in a socket, and may be 
readily replaced when broken, at a small cost ; or the arm may be 
pomted in such manner that, instead of being broken, a portion of it 
may be turned out of its transverse position, and thus indicate the 
passage of the engine. The signal post will be inexpensive, as no 
lamp is required, and a short wire attached to that of the station or 
distance signal will work the supplementary arm. The additional 
signal post, when situated between the station and the distance 
signals, should be placed as far inside the latter as to allow an or(H- 
naiy train to be protected by the distance signal when the train is 
pulled up short of the station. A thin glass phial, containing a 
coloured fluid (or other similar contrivance), may, if found necessary, 
be introduced into the end of the supplementary semaphore. This 
would be broken when the engine struck it, and the fluid be spattered 
over the buffer beam, more certainly insuring the detection of the 
culpable engine-driver. When the signals are set at caution, it is 
necessary that the supplementary signal post and arm should be so 
arranged that the engine and train will pass clear of them. — Mechomic^ 
Magazine^ No. 1762. 

NEW RAILWAY SIGNAL. 

Db. Gray has described to the British Association a new Railway 
Signal, which has been tested very satisfactorily upon the Midland 
Great Western Railway. The qualities which it possesses, and 
which are relied on as establishing its value and efficiency, are — 
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First, the signal could be made from the guard to the driver and 
back again with certainty and rapidity. Secondly, that the guard 
and driver should be able to communicate with each other by means 
of a code of signals. Thirdly, that in certain cases the signal appa- 
ratus should be self-acting automatic — for instance, if any accident 
caused the severance of the train, which would prevent any comniu- 
nication between the guard and the driver by the voluntary actioB 
of either, that notice of the fact would be conveyed to them by the 
apparatus itself. Fourthly, that there should be no special skill 
required in oi*der to manage or make the signal ; what he meant by 
that was, that it should not be liable to derangement, and that in 
case some derangement did occur, the ordinary workmen employed 
on railway works would be able to set the apparatus right, or make 
a new one. Fifthly, that there should be always a constant indica- 
tion before the parties in charge of the train that the signal was in 
working order, so that the guard would not start from the station 
without knowing that the signal was all right and in reliable condi- 
tion, and would not fail him upon the journey. The sixth requisite 
was, that the communication between the carriages should be of 
such a ziature that there would be no serious delay in making up the 
train of carriages, because of the use of the signal. Dr. Gray en- 
tered at some length into the principles and details of the inventicm, 
and exhibited a working model, the size of the actual apparatus, and 
several experiments were then tried, all of which worked most suc- 
cessfully and elicited loud applause. The signals were made through 
a tube 168 feet in length with the greatest rapidity, and the air 
was exhausted at one end by an air-pump, but by a simple turning 
of the cock the effect of this exhaustion was destroyed, and a red bsJ 
or semaphore was thrown across a little box representing the box 
beside the driver, and a whistle was also made to sound by the same 
instrumentality. 

Lord Otho Fitzgerald said he was present on the occasion on which 
this apparatus was tested before the Lord Lieutenant. He was ia 
the Lord Lieutenant's carriage, in which there was a means of com- 
munication with the guard and driver. They used the signal three 
or four times, and it answered perfectly in every way. He then 
went upon the engine, Mr. Dillon being in the guard's van, and 
they commimicated with each other several times with the greatest 
rapidity and ease. He afterwards went into the guard's van, where 
he again tested the apparatus, so that he was competent to speak of 
the perfect success which had attended the experiment. — ^The Presi- 
dent, Mr. Fairbaun, said. Dr. Gray had obtamed a desideratum as 
far as regarded the communication between the guard and driver of 
a railway train. It was hardly necessary for him to say that any 
apparatus by which the danger signal could be effectually given, was 
of the greatest importance as regarded the safety of me and pro- 
perty. He was sorry that time did not permit them to enter into a 
d^gousBioD upon this interesting and important subject ; but, indeed^ 
diacuaaion was sowcely necessary, as it waa c\e«« iYoni the explana- 
^ODM gjvMi by Dr, Gny, and ttie eKpenmexita '^\i\c\L^2!Dfei\«A -w^ 
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d, that hk yety ingenioufl appftnius would effectoally carry out 
the Direct for which it was deagned. — Athenatum Report, 



OF TRAIN- SIQVALLIKO. 

Mb. C. Y. Walkeb, the tdegraphic eoginew of the South-Eastem 
Bsalway Company, has devised an expedient by which the power of 
oommunieating with the stations on both sides, up and (&wn the 
line, is placed at the instant command of those in charge of trains. 
The contrivance is one of extreme simplicity and cheapneas. No 
portable apparatus whatever is employed, and no knowledge of tele- 
graphs or telegraph language is requned of the guard. An appa- 
ratus is placed at the various stations along tl^ line, every two 
stations b«ng connected by a wire. It consiBts of an eleotro- 
magnet provided with a keeper, carrying a hammer so fixed as to 
str^ a bdl whenever a current of electricity is transmitted. A 
battery of graphite (from gas retorts) and zinc is placed at every 
station, the gnutbite end of each being in connexion with the earth, 
and the zinc end with the little i4)paratus we have mentioned. Thus, 
the galvanic currents of each two batteries are acting in contrary 
directions in the same circuit, and the power of each being equal, no 
action ensues. Whenever it is wished to tnmsmit signals in conse- 
quence of some break-down occurring between the stations, all that 
has to be done is to make a connexion between the wire and railway 
metals, or the earth. The two currents then no longer oppose each 
other, but flow regularly through the connexion made to Uie earth, 
causing the electro-magnets at the two next stations, up and down, 
to attract theur keepers, and thus strike both bells loudly. Very 
flsw distinctions of signals are required for train-signalling ; one^ two, 
or tinree blows, in a language which the most obtuse can understand, 
are adequate for all common purposes. And for engine failures, for 
accidente, or for damage to permanent way, set signals are pro- 
vided. This new property has been imparted to the signal bells and 
their language withont extra cost. It is accomplished by merely 
interchanging the position of two wires inside the instrument. In 
this way Mr. Walker has modified many groups of bells that have 
been long doing the old work the old way, and which now do it with 
the new power at command, in time of need. — Proc» Boyal 8oekty. 

erPBENOTH OT MXTALB. 

A yoLUMB of Reports of Experiments on the strength and other 
properties of metal for cannon has been published in Philadelphia^ 
and may be had in London of Triibner and Oo. 

Hie bursting of the large gun on board the Prvnceton^ Ameriean 
war steamer, thirteen years ago^ caused the United States Grovem- 
ment to institute a series of investigations on the properties of metals 
Ibr cannon, a detailed Beport of wMch, so far as prosecuted, is con- 
tained in the volume beiVnre us. 

The portion of the volume aUotted to wrought vran Sa>mmi(ft^\«^ ^ 
brief inquirj on the tauUe strength of the iron in. ^<e xxsioiNras^sKfe 
goo alittded to, Tim resulted in the d^aoo^rery, ^iioAXi '^v'Vs^ ^^^ 
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metal bore only one-third the strain of English bars of average 
quality, portions of it, when re- worked, stood a tensile force neariy 
equal to that borne by the best hammered iron of American make. 
No explanation of the cause of this inferior tensile strength in the 
large mass appears in the report, which, in this respect, must be held 
deficient. 

The experiments on the tensile strength and specific gravity of the 
metal (American) in cast-iron ordnance are exceedingly numerous, 
and appear to have been conducted with great core. The plan pur- 
sued with all new ordnance seems worthy of imitation by engineers 
generally, when manufacturing castings in which a high tensile 
strength is demanded. Pieces of metal were taken from the gun 
head, as fairly representing the quality where the casting had been 
effected with a single charge, and turned in a lathe to the section 
and size fitting the testing machine. A record of the strain borne 
by the trial piece of each gun was kept, and forms the substance of 
the report. Whenever the tensile strength fell below 20,000 lbs. the 
square inch, the quality was pronounced bad, and the gun unfit for 
service. 

The effect of re- melting the^iron is shown in an augmentation of 
the specific gravity from about 7*000 to 7*320, and an increase in the 
tenacity from 20,000 lbs. to 38,000 lbs. the square inch. Although 
in an extensive series of experiments one or two exceptions are to be 
found, the dependence of superior tensile properties on a high den- 
sity of the metal is very well borne out, and confirms the correctness 
of the views advanced by several English experimenters. But for 
the attainment of this high tensile strength, the iron requires to be 
re-melted twice, and in some instances three times. An equally great 
improvement, however, is obtained through keeping the iron infusion 
for longer periods than usual Thus pig iron re-melted and 15 
minutes in fusion bore a strain of 20, 336 lbs. ; the same iron 2^ 
hours in fusion, 27,456 lbs. ; 4{ hours in fusion, 29,227 lbs. ; 6f hours, 
86,312 lbs. ; and 7f hours, 37,552 lbs. the square inch, llie density 
rose from 7*175 in the first to 7*343 in the last experiment. 

These figures are corroborative of the opinion expressed by Mr. 
Truran in " The Iron Manufacture of Great Britain," that mere 
exposure to a reverberating column of hot air, either by repeated 
fusions, or by a prolonged exposure, results in a refining of the 
molten iron through the combustion of the carbon, and partial sepa- 
ration of the alloyed matters. The process, however, is applicable 
only to dark gray varieties of pig iron ; bright gray pigs bear only 
a limited exposure, and though their density is increased to 7*400 by 
lengthening the refining, their tenacity suffers a large diminution. 

Some few experiments appear to have been made on the compara- 
tive strength of iron in large castings slowly cooled, and small 
castings cooled rapidly. The tensile strength of the former was 
greatest ; but tested with a transverse strain, steadily applied, the 
mnaJl casting, cooled quickly, had the advantage. 
Sevend gima were subjected to hydraulic -^teaauxe ; and it is 
wartbjr of remark that at pressures of dOOO \!b%. v&A ml^^tvc^ ^(2i\& 
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-water issued from the metal in imiumerable fine jets, showing that in 
the metal of cast-iron guns a peculiar alteration of structure took 
place when subjected to this pressure. 

In all the experiments, hot blast iron was found greatly inferior to 
cold, in point of density and tenacity ; so much so, that in some con- 
tracts, where hot blast iron had been used, more than one-half of the 
guns burst under the proof fire. In no instance did the hot air 
smelted metal approach the tenacity essential to the durability and 
safety of heavy ordnance — a circumstance which led the American 
Grovemment to prohibit its use in all subsequent contracts. 

With a view of ascertaining the chemical composition of the irons 
exhibiting remarkable qualities, a series of analytical investigations 
are being made ; but those hitherto made in connexion with the re> 
ports must be looked on as of a preliminary and undecisive character. 

A number of plates, showing the construction of the testing 
machines, and the fracture of the guns which gave way under severe 
firings accompanies the reports. On the whole, it must be considered 
a work of great value to those engaged in the founding and use of 
iron ordnance. Our own Government, we observe, are about insti- 
tuting similar experiments on the properties of English irons appli- 
cable tQ. the manufacture of ordnance. It is to be regretted tliat 
instead of taking the initiative in an inquiry confessedly of national 
importance, they are found as mere copyists of the example set by 
the American Government. Were this the first occurrence of the 
kind, we should have passed it without remark ; but it was only when 
the American Government had caused a thorough investigation of the 
qualities of American coals suitable for their steam navy, and the 
results had been published to the world, that our own Govemmeiit 
ordered a similar inquiry to be made on English coals. Let us hope 
that a more enlightened policy will be adopted in future. — Mechanics* 
Magaeinej No. 1753. ^____ 

GOVERNMENT SCIENCE. 

Thb ci2piplaints from inventors, of the neglect which they expe- 
rience frova. the heads of the departments of Government, is a griev- 
ance of long standing, but haS reached such a height as to demand 
instant inquiry and redress ; and among the best results of the two 
last w;ars in which Great Britain has been engaged, is the exposure 
of a system of maladministration which is "too bad" to last. The 
.crying evil of the heads of departments is to substitute make-shifts 
for permanent improvements — in short, to shirk responsibility by 
putting up with sufficient for the day. Our humble voice has been 
often raised against this false economy ; and now we find no less an 
authority than the President of the ftoyal Society, the Earl of Kosse, 
in his opening address to the Mechanical Section of the British 
Association, thus exposing the general lack of scientific knowledge 
in the public service. His lordship said at the late Meeting of the 
British Association : — 

Some yean ago I went to see the workshop of a gentleman tveat 1iOtii^cm»^"^<^ 
waa ejadearouring to make an air-engine. He found, after goVng \o ^e%.^ cx^-oaft 
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for instrmnenta, that the objects for which he rec^iiired them would be snffieieiitlj' 
satisfied in a few elementary boc^ of science. A little knowledge would have shown 
him that what he sought was already made known. The gentleman who intro- 
duced me told me that he believed he had already spent 100;00M. He stated that 
» rich lady had speculated in the inTentioa to the extent of 9O,i00(M. I am afraid 
that from this cause public, as well as priTate, interests have suffered. Three or 
four yean ago I was sailing ic the harbour of Portsmouth, and I saw a number 
of fine shipslaid up ; I asked a sailor what snch and such a one was, and he said 
to me, ** Snch a ship is perfectly sound, but she rolled so tremeBdou^f that it was 
imposfliUe to keep her masts in her." He pointed out another that sa^ed so 
slowly that she was utterly worthless. It was rather doubtful whether all tiie 
information I got from the sailor was correct, when a little book fell into my 
hands contaimng papers on the result of the Ihchibition in 1851. They were lec- 
tures by some men of the day. Amongst them I found one by Capt. Jfoovsom, 
one of the most scientific officers of the navy. He was painfully smisible of the 
fact that, during the last war, the ships of the French and Spaniards, for stabihtv' 
and facility of manoenvring, were superior to those of the "Rngfwili ; and although 
eventually the skiil c^our seamen, and their courage, had soeceeded in eetabHshing 
the suprexnaoy of England, yet it was at such a sacrifice of life as might b» av<^ded 
had our ships more nearly approached to those of the enemy. He cleariy traces 
that state of things to the ignorance of scientific principles which prevailed 
amongst shin-builders. It is a fact, that a person who pablished a soientifie 
treatise on tne subject died a working shipwright, so little was the attention 
which was paid to it. I have heard on some occasions the complamt made that 
engineering science had effect ed very little for us. We shoum recollect that 
engineers do not spring up at the spur of the moment, and ittJHmjs reqmres a 
strong inducement to direct inventive i>owers. Have we never heard or offidal 
prejudice in this country ? Besides, if any one invents anything, what ohraice ia 
there that it can be kept secret ? "What chance is there that the enemy would not 
get possession of it P It ia not by little party inventions that the engineering 
skill of England has been brought io aid the State in any contest. I believe if 
some of the most eminent of l^i^h civil ragineers had been consulted in proper 
time, in conjunction with the military engineers,— I believe that means would be 
found by which the gigantic engineering resources of England could be brought 
to bear effectually on the struggle. It is certainly too nrach to say thst Oron- 
Btadt would have been taken by contract. It is certain that wrou^ inm will 
resist heavT ordnance ; and further, it is a fact, which nobody will dexw^, tfaftt the 
sea would be able to bear that weight. At that time there were actually French 
experiments in existence on the resistance of wrought iron to shot — experiments 
which would be enough to afford correct data for the neoeaaary caloalationB. 
There is little doubt that vessels might have been constructed of such solid 
materials as would enable them to enter a harbour and ti^e the batteries in 
reverse. This is not the place to enter into the minutin of such subjects j but 
when it is said that engineering science in England has added so little to our 
strength, I think we should call upon those who say so to show that engi n e eri ng 
science was applied for in a proper time and in a proper manner. These obser- 
vations may be a sufficient answer to the question, Why the llechanical Section 
of the British Association is necessary ? 

RECENT IMPROVEMENTS IN THE MANUEAOTUBB OP IRON. 

A Beport has been read to the Fellows of the Ghemioail Society, 
by Mr. Abel, director of the chemical establishment of the War 
Department, on the above inquiry. 

The first portion of the Report was devoted to a consideration of 
proposals relating to the construction of the blast furnace^ the appU- 
oation of the blast, the mixture of ores, &c., with the view to ensure 
uniformity in the working of the furnaces ; the preparation and 
state of division of the ore, and its mixture with faeA and fluxes ; the 
economizatian of fuel and heat ; and the description of fuel employed. 
I2ie huit WH8 conBidered to be a subject oi mwcVi \sitex«at f^m the 
^uxfumstaooe tiiat the very con»Lderab\e iron xeawHccfts^ q^I^e^asA 
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miglit be expected to rise to great importance, if the apidication of 
pe«ty in one form or other, as the means of redacing and refining the 
metal^ proved as suoceBsful as was anticipated by numerous persons, 
whose attention has been deroted to the subject. 

A review was next taken of the numerous plans proposed for 
^feeling the reduction and purification of the metal in one continuous 
operation, none of which were considered as likely to compete suc- 
cessfully with the present system of iron smelting. Allusion was 
also made to the system of producing refined iron or steel direct from 
the ore in the United States, in the so-called bloomery forges. 

Hie second portion of the Report related to the apptication of other 
agents than those in general use in the manufacture of iron. 

After an examination into numerous proposals for improving the 
ordinary refining and puddling processes, patents were noticed in 
which water was made an agent in the purification or decarbonization 
of the metal, by coating its surface, when in a divided condition, 
and prior to its final treatment, with a covering of oxide of iron. 

Recent patents relating to the production of steel from refined or 
wrought iron by fusion and by cementation, with the employment of 
pwtieular cementing materials and fluxes, and of contrivances for 
Tendering the cementing operation a continuous one, were next 
noticed ; and this led to the discussion of the several patents brought 
oat by Mr. Bessemer for the production of steel and malleable iron. 
Other patents, such as those of Mr. Martein, Mr. Parry, and 
Messrs. Lea and Armitage, l)earing upon the same principle, were 
described, and notice was taken of the effects of this particular mode 
of treatment upon iron. It was held that the results of experiments 
with Mr. Bessemer's ptrocess, and of the chemical examination of his 
products, had not served to bear out the statements made by him in 
his pi^per read before the British Association last year. 

The Report concluded by pointing out the great extent to which 
the puddling process depended upon the skill and industry of the 
workmen, and by showing that this was sufficient reason to lead all 
interested in iron manufacture to cherish the hope that the continued 
exertions of Mr. Bessemer and others, who are now actively engaged 
OD the subject, might lead to the successful application of the prin- 
oiple upon which was based the process which had excited such 
general attention ; so that the prophecy of Mr. Nasmyth, that it 
would lead to a new era in a most important branch of our manu- 
factures, might ultimately be fulfilled. 

NEfTLY-INVENTKD STEEL. 

The Woolwich Dockyard authorities have reported favourably on 
the invention of the Abb^ Pauvert for producing steel of very supe- 
rior quality from the most ordinary cast and puddled iron, and pieces 
of iron in any state, at an extraordinary reduction in price. M. Pau- 
vert has secured his invention by a patent from the British Govern- 
ment. The articles of newly- invented steel teatedi ^\. >tXi^"\>Qs3*?3«x^ 
were (dipped tools, cbiaels, taps, dies, and ot\i«t \T»\.T\3LiSkSst!iu& Nxv 
geneml use in factories. The conversion oi \.\iei xttfeNaX ^^«» "^^^"^ 
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require the slightest change in the arrangements of the melting 
furnace, it being simply effected by chemicid ingredients and elastic 
agency. The skdvantages of this invention will be rendered suffi- 
ciently apparent when it is stated, that steel of superior quality has 
only been fabricated hitherto from Swedish iron, which, according 
to current prices, costs between 14^. 10s. and 16^. 10s. per ton, 
whereas by the Abb^ Pau vert's process the same is procured from 
British forged pig iron, varjdng in price firom 41. 10s. to 5^. per ton ; or, 
as we have intimated, even from old refuse or scrap iron. The cost of 
the conversion of the metal will not exceed 1^. 5s. to the ton, nor 
will there be any loss of material whatever, as one ton of the worst 
iron yields one ton of raw steel. This most important discovery has 
already been brought into operation by the Messrs. de Beauchamp, 
M. Benoit d'Asy, and other large ironmasters in France. — Holds- 
worth's Geology, Mines, and Soils of Ireland. 

In a letter on the subject, Mr. J. H. Browne says : — "The Abb^ 
Pauvert, after long and laborious researches into tiie nature of iron 
and its varied combinations with carbon, has found that, in order 
to obtain different qualities of steel from iron, regard must be had 
not only to the purity of the iron and the quantity of carbon com- 
bined with it, but also to the mode in which the carbon existing 
in the iron enters into combination with it, and to the manner in 
which crystallization takes place. In order, therefore, to obtain 
steel of superior quality from all kinds of iron manufactured by 
means of coke, it was indispensal^le to ascertain the manner of 
purifying the iron, of regulating to a certainty its combination with 
the carbon, and its crystallization. That the Abb^ Pauvert has 
arrived at these results, was fully attested by his experiments at the 

Koyal Dockyard, Woolwich The manufacture of the steel 

does not require the slightest change in the actual arrangements of 
the smelting and cementing furnaces, crucibles, or other apparatus. 
The conversion of the metal is simply effected by chemical ingre- 
dients and electric agency." 

NITBOOBN IN STEEL. 

A PAPER has been read to the Society of Arts ** On some 
Combinations and Phenomena that occur among the Elements 
engaged in the Manufacture of Iron, and in the conversion of Iron 
into Steel," by Mr. Christopher Binks. The author began by 
remarking that the generally received theory of the formation 
and composition of steel was not satisfactory. The very old prac- 
tice of using ferrocyanide of potassium as an agent of con- 
version was worth consideration. This compound contained 
nitrogen and potassium as well as carbon. He then proceeded to 
give the details of a series of experiments made by exposing com- 
mercial malleable iron to the action of various substances at a high 
temperature, and remarked that as far as those trials extended, 
there had always been a co-operation of both carbon and nitrogen 
whenever steel was produced, though it atill TemaAned to be deter- 
nuned whether this was absolutely neceaaaxy to \\» lorma^wv. 'Vsi 
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was &lso remarkable that varioas nitrogenous matters, such as horn 
and leather shavings, animal charcoal, and other substances, were 
commonly used, either in the manufacture or in the tempering of 
steel. Analyses made by himself proved that the best kinds of steel 
contained about one- fifth per cent, of nitrogen. In course of his 
remarks, allusion was made to the fact that in the formation of the 
celebrated East Indian steel, called Wootz, highly azotized or nitro- 
genized vegetable substances were used. At the close, Mr. Binks 
acknowledged the deep obligations the iron world owed to Mr. Bes- 
semer, were it merely for the practical development of the vivid 
reaction of atmospheric air and molten iron, at the same time express- 
ing his contempt for the hypercriticisms directed against Mr. Bes- 
semer^s exertions. 

bessemeb's ibon and steel manufaotube.* 
Mb. Bessemeb seems resolved to make the best possible use of his 
process for keeping iron melted without fuel. He has filed specifications 
of other two new patents for further improvements. He states that 
by the ordinary puddling process of reverberating flame and gaseous 
matter from mineral coal on to the molten or semi-molten metal, the 
iron is injured, at great cost ; and the object of his first patent is to 
BustEun, without ordinary fuel, the heat requisite during a process 
producing the effect of puddling, or during puddling itself, by forcing 
into and amongst the iron particles, through jet pipes of fireclay, or 
iron, jets of air, or other gaseous or gaseous with pulverulent matter, 
containing sufficient oxygen to keep up the heat of the metal, so as 
to admit of the puddling or other processes producing the same effect. 
The second patent claims the obtainment of crude or gray pig-iron,, 
hard white iron, or steel, and malleable iron, direct from carbonaceous 
iron ores, or from any mixtures of carbonaceous ores with oxides or 
other ores of iron, by the application thereto of a blast of hot or 
cold air, or steam, or of any other gaseous matter containing oxygen 
or hydrogen, and without requiring any fuel except such as is evolved 
from the said ores of iron, and from the gaseous matters forced in. 

It is rather a curious circumstance in reference to the essential 
principle of all Mr. Bessemer's processes — namely, the dispensing 
with ordinary fuel in his melting processes — that an old author, who 
wrote before Mr. Bessemer could have ever dreamt of his new pro- 
cesses, in a work treating of the Japanese and their inventions, is- 
said to have stated that they had one '^for melting iron without 
using any fire, casting it into a tun, done about on the inside with 
about a half foot of earth, where they keep it with continual 
blowing, and take it out by ladles full, to give it what form they 

? lease, much better and more artificially than the inhabitants of 
Ahge are able to do. So that it may be said Japan may live with- 
out its neighbours, as being well furnished with sdl things requisite: 
to life." 

There is scarcely any new invention of mark or Tcvoxcveofc, i3fl^>K\s5a. 

• Tor a fall description of Mr, Bessemer's former pxoceaaea, ^^^ YeaT-Book of 
J^bc^, 1867, pp. 6-10, 
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traces have not existed in the East &om time immemorial. Such 
was the case with the screw propeller, with gas, with the compass, 
and many other inventions and discoveries ; and new instances are 
«ver and anon turning up, as was lately the case with the screw 
augur and the Bramah lock. If the Japanese (a sort of insular 
Chinese) do really practise this new process of Mr. Bessemer's, 
depend on it " there is something in it,** however much it may as 
yet be involved in difficulties. — Builder, Ko. 740. 



NEW HODE OF AFFLTIKG BES6EHEB*S IKVENTIOK. 

Messrs. T. Browh and G. Pabbt, Ebbw Vs^e, Monmouth, pro- 
pose a mode of refining, purifying, or decarbonizing melted cast-inm 
by means of currents of air, in a covered or partially covered fur- 
nace, without coal or other fuel. The metal being in a melted state 
(preferred from the blast furnace as being the most economical), they 
run it into a chamber or furnace, which is closed so as to prevent the 
temperature of the contents being too much lowered. They intro- 
■duce air tuyh^ from a blowing apparatus into the interior of the 
chamber above the level of the melted iron, and in such a position 
that air shall be blown down with considerable force upon the top of 
the melted metal, so as to produce a combustion of the carbon com- 
"bined or mixed with the iron. The blast may be either hot or cold, and 
they continue the process until the iron has been brought into a state 
similar to that called finery metal, or refined iron. 



\ 



THE MACHINEET OP THE WAE DEPARTMENT. 

A VERT interesting paper, on the application of Machinery in the 
War Department, has been read at the Society of Arts, by Mr. J. 
Anderson, inspector of machinery, Boyal Arsenal, Woolwich. The 
paper is of necessity of an outline form, the limits assigned to it 
being too narrow to admit of detailed descriptions. 

Up to a recent period, by fttx the greater proportion of the work, m ma]di]g> 
the munitions of war, was performed by hand ubonr. In 1842 there were birt 
two steam-engines, together equal to 32 horse^power, which gave motion to a 
few machines for sawing and plaaing the timber of gun-carriajg^es. The simple 
statement that there are now 68 steam-eneines, with a nominal power equal to 
1170 horses, giving molion to 16,540 feet of shafting, 18 steam-hammers, M 
hydraulic presses, and 2773 madiines of various descriptions, will afibrd some 
notion of the extraordinary effort which has been made to render tJie several 
establishments ef&cient and fitted for any emergency. 

Without prqu^ce, the United States of America, the continent of Borope. 
nnd our own country, have been searched for the moet superior appliances, and 
himdreds of machines have been designed for purposes peculiar to the Wiv 
Department, but which may be usefully employed in the general manufactures 
of tne kingdom. 

From these important dianges and improvements the greater proportion of 
war stores can now be produced with uiMkilled labour, Uie form, dmienaions, 
quality, and quantity ot the produee being mostly depeudent on self-acting appa- 
ratus, a inrstem of operation which has been more lull;r developed in the wood 
and metal manufactures of the War Department than in any private establfalK 
ment with whiefa Mr. Anderson is acquainted. 
To ensure perfect auccesa, the det^ls of the small arms machinery are being 
carried out by an American gentleman, brought over Yn^ l\i© QrQi^ena&.«nLt« ^nho 
Jpomeeaes a thorough and practical experience in the MOT^"n% ol ^tWia vjtlUsiv. ^al 
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the United States, and who has the asaiatance of sereral of his own countrymen, 
fi^m the amall-arma iaetoriea of New Enfl^and. 

The bayonet, from flrat to last, unc^rgoes seventy-six operations, each of 
whit^ is definite and simple, and at the eondnsion of the last one, the several 
bayonets are as much shke as the difi'erent pieces of money from the Mint, and 
they present a degree of accuracy which could not be equalled, even at three 
times the cost, by the tools or apparatus which have hitherto been employed in 
England. 

iHie American machinery introduced into England by the War Department is 
so peculiar, that it presents a rich mine of mechanical notions, worthy of being 
studied br our machine makers. The gun-stock machinery, especially, is a 
positive addition to the mechanical resourccH of the nation. 

In 1864, an urgent demand was made from the Crimea for wrought iron sheUs, 
an article of peculiar shape, not unlike an immense champagne lx)ttle, which it 
was found impossible to get by contract in suiHoicnt time and (^[uantify to meet 
the demand. In this emergency, a factory capable of producing 100 of these 
shells daily was erected; it covers 30,000 square feet, contains 4 steam-engines, 
7 steam-hammers, and upwards of 40 machines of various descriptions, many of 
them original and specially adapted to this manufacture ; and this establishment 
was in operation within two months from the date of order, and that, too, during 
the severe winter of 1854-6 — a iact which is worthy of being recorded. 

A peculiar feature in the application of machiueiy in the War Department is 
tiie neqnent and successful attempt to congregate a number of instruments 
together, in sudi a manner that they may act on an article, or scries of articles, 
aimultaiieouslT. To select two examples^— one machine is mounted with twenty 
or more circular saws, on different spindles, horizontal, vertical, and at various 
angles, so arranged that a passage through the whirling group will produce the 
required shi^e or form ; a number of pieces of timber are iixca to u moving table, 
ana one after another pass through the saws, and are instantly transformed into 
shape. Again, there are maclunes in which some twenty or more drills are 
arranged in the same manner, and placed so as to drill upwards, in order to get 
rid of the chips ; this principle oi operation is extensively used for hard-wood 
morticing purposes, in various ways, and is very expeditious. 

The fl oi rting factory which was sent out to the Crimea in ten weeks after it was 
ordered by Lord Fanmure, was visited by the chief officers of the French, Sar- 
4jmimi and Bussian services, all of whom expressed their surprise and admira- 
i^deolaring that it, together with the railway, ^ve them a nigher opinion of 
*Bnd, her resources, and her settled determination to conquer ultimately, 
tnaa ahsuost any other transaction connected with the war. 

Besides the floating factory, several other plants of machinery were sent out ; 
among the rest a complete' saw mill, with suitable steam-engine, to Sinope^ 
another to Balaklava, -with both circular and frame saws, and other machinery. 

Of the nuscellwieous services carried out during the war, one of the most 
important was the erection of a pier at the wharf of the Eoyal Arsenal, extend- 
ing out into deep water, by means of which four of the largest class of vessels 
can He alongside during all conditions of the tide ; and in connexion with this 
pier is the appUcation of hydraulic power to work the cranes. The whole 
expense, including the steam-engine and hydraulic accumulator i^paratus, and 
the cranes, amounting to nearly 33,500Z., was cleared off in the saving of the time 
of vessels slone during the first six weeks that it was in operation — an important 
consideration, although secondary to the far higher advantage which it affords 
the War Department, in the rapidity with which it can embark war material and 
Btorea. 

The Armstrong hydraulic apparatus, for working the cranes, is also being 
adapted as an immense fire-extinguishing en^e, A^ith an air-vessel to produce the 
coonimous squirt of water. This air vessel is in the form of a cylindrical steam 
boiler, with hemispherical ends, and is placed vertically. In connexion there- 
with, an iroa reservoir, 100 feet in diameter, has been placed on a hill in the vici- 
nity, 220 feet above the ArsenaL and is filled through the fire mains by the 
hyaranlic apparatus. In case of fire, the water in the reservoir is always rea^ ; 
meanwhile the steam engines, equal to 30 horse-power, will go to work on the 
punupiiig apparatus as an auxiharf, and the two combined will afi.bidtti-^&fiSDi^bQ2L 
supply of water, equal to the requirements of any probaVAe emet^euc^ . 
I^ere are 69 steam boilers in the War Department, and. t\jka.t e^ers\Jsaa\|, ^cpcv^ 
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dacive to safetr wad economy in fuel should be carefaUr attended to, a syatem of 
reporting has oeen organized, showing the working history of each boiler, in 
regard to proof, times of examination, cleaning, and repairs, also the consump- 
tion of fuel, the quantity of water evaporat^ by a pound of coal, and other 
particulars.-— i7oM7^a2 qfthe Society qfArta. 

NEW RIFLE EXPERIMENTS AT HTTHE. 

The weapon recently supplied to our troops is the new Rifle, called 
after the place of its manufacture — a Government establishment at 
Enfield — and the efficacy of this arm was to that of the old musket 
pretty nearly as twenty to one. But during the last week or two the 
Enfield rifle has been challenged and encoimtered by a competitor in 
the shape of a rifle devised by Mr. Whitworth, and in some of the 
principal points of excellence it has been completely surpassed. As 
regards range, the Whitworth rifle actually sent its bullet into a 
target at a Stance considerably exceeding a mile (1880 yards) with 
measurable results, when the Enfield rifle made no hits at even 1400 
yards. As regards accuracy, the Whitworth was nearly as good at 1100 
yards as the Enfield at 500, and when both were fired at 500 yards 
the shooting of the former was three times as good as that of the 
latter. As regards force, the ball from the Enfield weapon, charged 
with only the regulation quantity of powder, did certainly penetrate 
twelve planks of elm, each half an inch thick in succession — a per- 
formance which, but for comparisons, might be thought both respect- 
able and sufficient. When, however, the Whitworth rifle was tried, 
under precisely the same conditions, it positively drove its bullet 
through <7tree-ane2- ^Air^j/ of these planks, and the missile was only 
then stopped by a solid block of oak behind. There can be no doubt, 
therefore, that on these points — points evidently of the greatest im- 
portance in the estimation of a firearm — the new regulation weapon, 
excellent as it is, has been beaten by one still better ; but it does 
not follow that the best rifle for shooting quietly at a mark will be 
the best for the service of an army. 

A new cannon. 
The Journal de Oeneve describes an experiment made of a me- 
chanical Gannon, which loads itself and fires twenty shots a minute. 
The balls crossed the Bhone, without the gun, which was mounted on 
a plateau, making any recoil worth speaking of. This cannon is the 
invention of M. Ravel, a manufacturer of musical instruments. 

NEW MILITARY BRIDGE. 

In May last, experiments were made at Ghatham, for the purpose 
of testing a new description of Suspension Bridge for the passage of 
artillery, cavalry, and infantry over rivers and streams, the invention 
of Sergeant Major J. Jones, R.E. A field bridge of this description 
can be constructed and thrown across a river of from 50 to 100 feet 
span in less than three hours, and when completed wiU be capable of 
sustaining the passage of heavy field-pieces and any number of troops 
required to proceed over it ; after which it can be taken to pieces m 
an exceedingly abort time, and transported with the troops. Ser- 
S'e/int-Major Jonea*8 suspension-bridge ia ioYmsCLXi^ \xsav^>(\!k!&^<^^ 
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iron bands of the new gabions introduced into the service, which are 
also his invention. The bridge, which has been tested at Chatham, 
was constructed with a span of about 50 feet, and was formed simply 
with the bands of 24 gabions, the weight of which was 480 lbs., the 
whole being completed and fixed by the troops in little more than 
two hours. With the view of ascertaining its strength, a 6-pounder 
gun and limber, weighing a ton and a-half, was wheeled backward 
And forward over it, with a number of men ; after which several 
bodies of troops were marched across it, during the whole of which 
time the deflection was scarcely perceptible. The materials for an 
ordinary bridge can be stowed in a box of about 6 feet square. 

nCPBOVED MOVING BATTERIES. 

Mb. Jones proposes, in the Mining Journal^ to accomplish this ob- 
ject by employing a machine attached to an ordinary locomotive on rails 
or otherwise, and carrying a number of rifles or cannons, arranged 
to be projected at pleasure. To each of the cannons is a branch 
wire, communicating with a g^vanic battery. The ball is placed in 
the cannon, and hermetically sealed with partially damp cotton ; 
when a stroke or shock of electricity is applied, the ball is projected. 
In case of the engine being electro-locomotive, the same electric fluid 
will be convenient. In case of rifles, each man may have a pocket 
battery — ^now in use. The electric fluid causes the air to expand 
(our atmosphere has more electricity in proportion to height) : each 
•cannon is lined with a non-conductor, of gutta percha. Another 
cannon is oxyhydrogen, the explosive gas in mines : the cannon is, 
as before, lined in or outside with gutta percha (a non-conductor) ; 
a sponge suspending water is flrst put into the cannon, then the ball, 
and hermetically sealed with cotton, when a little vitriol (a few drops) 
is introduced through the touch- hole, and the ball is ejected. By a 
particular device, the touch-hole is sealed until the ball is ejected. 
The engine and batteries are defended by alternate layers of gutta 
■perchsk, iron, and cotton, covering the whole, and also the i&onts of 
the wheels. ______ 

HABTIN*S SHELLS. 

Experiments have been made with Martin's Shells in Woolwich 
Marsh over the usual range of 400 and 600 yards. The shells, filled 
with the ordinary amount of molten iron, 28 lbs. each, were levelled 
At the bulk'head, as on a former occasion, and the first shell which 
fitruck the object produced the desired effect of speedily igniting. 
Fourteen similar shells were thrown in succession, some of which 
passed completely through the bulk- head ; four others fell wide of 
the mark, and the remainder proved to be as successful as the first. 
Some additional experiments were likewise made, the object being to 
prove the solidity of sundry plates of steel and iron, the former 3 
inches in thickness, and the latter 4^ inches. The shot employed for 
tiie test were of cast and wrought iron, and were fired ovec ^.Vys^ \)i&\\»^ 
range, 400 and 600 yardSf from a 68-pouudeT gvm etwiXft^ cro. ^ 
aewly-mvented dwarf platform. The effect waa ^S^wcVj T\s^'^ttwa. 
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the first shot« which passed through the entire structure. Between 
20 and 80 shots were fired with a similar result. — Times. 



CHAIN CABLE AND TIMBER TESTING MACHINES. 

Mr. T. Dunn, in a paper read bj? him to the Institution of Civil En- 
gineers, states that the Hydraulic Press Machines, for Testing Chain 
Cables, have been generally so costly in construction, and require such 
expensive foundations, that few of the chain manufacturers have on 
their premises any means of testing their chains. Messrs. Dunn, 
Hattersley, and Co., of the Windsor Bridge Iron Works, Man- 
chester, having had their attention directed to this want, designed 
the simplified Testing Machine, the description of which formed the 
subject of the paper, and which could be produced for 2002. to 3002., 
instead of 11002. to 16002., the cost of the Crovemment and Corpo- 
ration testing machines. The bed of the new machine consists of 
a trough of cast iron, with a slot throughqut its loigth (30 yards), to 
contain the portion of cable under proof ; this trough is laid on 
guntrees of wood as a foundation, and a few cross ban are placed 
over the slot, to prevent the end of the chain from rising in case of 
fracture. This arrangement precludes the possibility of accident to 
the workmen when testing chains, as the ends are retained within 
the trough instead of sweeping across laterally, as frequently occors 
when the chains were laid upon a bench for testing. The anrange- 
ments for the main hydraulic cylinder, the valves, and ihe levera, 
are very simple and effective ; and the results of very numerous tflne» 
of experiments, which were given, demonstrated the power and 
uniform action of these machines— one of which was used at the 
Paris Universal Exhibition in 1855, for making a long series of 
experiments on the strengths of colonial and other timber, under ih» 
direction of Captain Fowke, K.E., part of whose £e|>ort was quoted. 

The paper was illustrated by numerous drawings, and some of tiie 
links broken in testing w^^ exhibited. 

In the course of t^e discussion it was remarked, that the brdken 
links showed, in almost every instance, that the fractures had ariam 
from an impeifect union of the iron of the links in welding. It is 
considered that sufficient force and rapidity of blows cannot be 
obtained by hand labour, and that tilt hammers with the requisite 
speed have not yet been employed ; neither have steam hanaaei% 
which are merely lifted by steam and fall by their own gravity,, 
sufficient speed for heavy chain making. A description was given 
of Naylor*s single, or double-acting steam hammer, which can be 
changed at pleasure, by merely moving a leva: ; and by which any 
amount of steam, from a mere breathing up<»i the piston to that of 
the full pressure of the boil^, can be applied, and be varied whilst 
the hammer is m full work. Two of these hammers are emfdoyed 
in the workshops of the Eastern Counties Bailway at Stratford, and 
one at Korwidi. Theyaresomewhat like the '^ Kasmyth" luunmar, 
but comprise several modifications having reference particukoi j t^ 
tJie vMlres and vahre gearing. The hammers weigh 10 owt. each, 
Mfd when worked with a length of stxoke ot l^\&!(^kkaa, viA^sra&i&ft 
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acting, 250 Uows per minute can be obtained, or more than twice 
the number that can be given by an ordinary hammer lifted by 
steam, and falling by its own unaided gravity. The same prindpie 
is said to be applicable for rivetting iron plates for ship building — 
also for boilers, tanks, wrought iron bridges, rivet making, &c. 

Some calculations which have been made to discover the law which 
j^ulates the size of the chain cable and the weight of anchor for a 

given ship, show that 

i i^Load displacement 
gives the diameter of the chain cable usually employed by screw 
steamers of the present form. 

OOMBINSD OIBDEBS AND SUSPENSION CHAINS. 

A PAPER has been read to the British Association *' On the Me- 
chaninal Effect of Combining Girders and Suspension Chains,'* by 
Mr. P. W. Barlow. The author states that his attention had been 
directed to the subject from having, as engineer to the Londonderry 
and EnniskiUen and Londonderry and Coleraine Railways been 
required to donsider how a junction of the lines, combined with an im- 
proved road communication, could best be carried out. The design 
kad been approved by Sir William Corbett, the consulting engineer of 
Ihe Road Commissioners ; but some doubt having been expressed as 
to the accuracy of the calculation of the weight of metal required in a 
Boqpenaion girder, he caused a smes of experiments to be made, the 
zeeohs of which completely confirmed his calculation ; and, being of 
greiU practical importance, he laid them before the British Associa- 
ikm, in order that the simple mechanical question of the efifect of 
^CNODlxning a girder and chain, on which no difference of opinion 
Cfoght to exist, should be determined. The author, in general remarks 
cm the constmction of bridges, pointed out that a girder to have equal 
strength requires doable the metal, and to have equal rigidity, 
fioor times the metal, of a suspension chain of the same span, if loaded 
equally all over. Mr. Baiiow Uien called attention to the theory 
Mtherto adopted on this subject of the weight of girder required to 
ctiffen a suspmsion diain, viz., that of Mr. C. Clarke, who, in his 
-work on the Britannia Tube, in speaking of the difficulty of render- 
•ing the Menai Suspennon Bridge sufficiently rigid for railway traffic, 
a i weitp thai the construction of a platform 451 feet long, sufficiently 
rigid for a railway, almost amounts to the construction of the tube 
ito^. The author next described his various experiments on a model 
bridge, 13 feet 6 inches in length, the results of which are entirely at 
variance with Mr. Clarke's theory ; inasmuch as they prove that a 
girder, when attached to a chain, will not deflect more than one 
twenty- fifth of a girder unattached under ordinary circumstances. 
Having, by repeated experiments, established this result, which, he 
coqplains, is quite consistent ¥dth the law of the deflection being as 
the cube of the length, he proceeded to compare the weight of metal 
and d^ection of the proposed Londonderry-bridge -wV^ilb. «. ^o^cst ^ 
equal span, and selected the Britannia Tube, froTdbcsm^'neK!^ ^<& 
same ftpaa. The weight of metal in one span of the '&i\\»2DLxivBb*^xi^ 
E2 
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is 3100 tons. The weight of metal in the proposed Londonderry- 
bfidge, with equal deflections, is 432 tons. This result, the author 
remarked, is unexpected, but quite consistent with the fact that the 
Derr^'-bridge has three times the depth, and has 2600 tons less of 
its own weight to support. The author, in summing up the result 
of his investigation, gives the following results : — That the deflection 
of the wave of a girder attached to a chain similar to the London- 
derry-bridge will not exceed one twenty-fifth of the deflection of the 
same girder not attached to the chain. That theoretically the saving 
of metal to give equal strength in a suspension bridge is only one- 
half of a girder ; but as it can be made of great depth without prac- 
tical difficulty, and as the deflection varies as the cube of the 
depth, a bridge on the principle of such spans as the Londondeny- 
bridge may be made, under average circumstances, with at least 
one-fourth of the metal of an ordinary girder bridge having equal 
rigidity. 

CONVERSION OF WOOD BY MACHINEBT. 

Mb. G. L. Moleswobth has read to the Institution of Civil 
Engineers a paper on this subject. In briefly glancing at the 
history of Wood Conversion, the author noticed the early application 
of machinery for the purpose, and also the introduction of the 
circular-saw, the planing-machine, and the band-saw. The inven- 
tions of Bentham and Brunei were mentioned as having contributed 
largely to the advance of this branch of engineering. A comparison 
was then drawn showing the more rapid progress of wood conversion 
in America than in England. This was ascribed to the greater 
cheapness of material and the scarcity of skilled labour in the former 
country, which gave a stimulus to invention; whilst in England the 
case was different, the material was comparatively expensive, and 
gkilled artizans were abundant. Nor was the system of the sub- 
division of labour as yet fiilly carried out, the conversion of wood 
being hitherto in the hands of a class who could not employ much 
capital in machinery, or keep it constantly at work to the greatest 
advantage, even when they had it ; and, at the same time, the 
prejudices of foremen and the combinations of workmen had operated 
powerfully against the introduction of new machines. Many of the 
machines of English construction had been of too costly a character, 
and in designing them sufficient attention had not been given to 
economy of the converted material The cheap and simple character 
of the American machines was mentioned, and some of their charac- 
teristic details were described. 



NEW MACHINERY FOB MAKING ENVELOPES. 

Mb. J. Keith, of Eltham, Kent, has patented an improved set of 
machinery (the invention of a foreigner) for Manufacturing En- 
velopes. The paper blank is fed into this machinery by hand, and 
creased by the descent of a plunger into the creasing box as usuaL 
A. partial exbauation is then effected under the ^per, to hold it in 
tie box while the plunger rises. The \)0X. \ft t\ieTi\awi«isstt\ i<Qit^«x^ 
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guides under a second plunger of peculiar construction, for 
1^ over the flaps or lappets of the blanks, and pressing them 
previous to dischai^ng the finished envelope from the 
le. As the crease blank is carried forward with its flaps 
Dg vertically, or nearly so, out of the box, the end flaps meet 
tg projections which turn the flaps inwards, and thus bring 
mder the second plunger. This plunger consists of a hollow 
gnolar frame, fitted with sliding pieces, which act in con- 
re order, first turning inwards the forward side flap while the 
I blank is moving into position, and then laying the end flaps 
t. A pendent curved spring, which is caused to advance 
f by the pressure of the descending plunger, turns over the 
flap, and the plunger, pushing aside the projections which 
in tiie end flaps, then comes down on the envelope, to give it 
b1 pressure. Before this takes place, the exhaustion below the 
pe is removed. The plunger is also provided with an exhaust 
ement, by m^ns of which the plunger, when rising, is enabled 
w up the envelope out of the box. The box then returns to be 
a n*e8h blank, and the exhaust being cut off immediately the 
8 passed away, the envelope is then free to fall by its own 
r out of the machine. — Mechcmict' Magaeme, No, 1758. 

POBT-OFFICB AUTOMATON, 

Salles, a/rqwhAsier to the Emperor Napoleon, has invented a 
ffice Automaton, which takes up every letter as it is thrown into 
c, places it under the stamp, where it receives the post-mark 
ite^ and throws it out again for delivery to its destination, 
ocess also indicates the number of letters thus stamped. It is 
[lat no less than two hundred letters may be stamped by this 
le in one minute. _«^ 

LABGE TUBULAR OBANBS. 

W. P. Mabsuall has described to the Institution of Me- 
Ekl Engineers at Manchester, the Iiarge Tubular Wrought-iron 

recently erected at Keyham Dockyard, Devonport, by Mr. 
m Fairbaim. Six cranes of this kind have been ordered by 
ament. The cranes are constructed to raise 12 tons each ; would 
a circle of 53 feet radius ; lift the load a perpendicular height 
Teet from the quay wall, to a height of 85 feet above the level 
-water mark ; and place it 68 feet from the edge of the quay, 
ider-side of the ci-ane is of cellular construction, to resist pres> 
md there are long plates, and T iron, on the upper side, to 
bension. The paper gave the details of various experimental 
•y gradual weighting. It has been tried up to 20 tons, and 
flection was al^ut 3J inches ; the permanent set was under 
h. It is believed that a 12-ton crane was capable of bearing 
8. In the ordinary crane, a large object could not be raised, 
top of the peak, on account of the jib, uaxi&Uy t^W^Sl ^\. «a. 
9/ ^S degrees, being in the way, but the curved ioTca. cS. ^^soft 
rould allow a harge hoUeT or other articlo to \>Q Twae^\» *^^ 
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top. It is also adapted for stepping the masts of ships, the purpose 
for which large sheers were used. 



ORGAN BLOWN BY WATKB POWER. 

An apparatus of practical value has been affixed to the organ in 
East Parade Chapel, Leeds. The invention (which has been patented 
by Mr. D. Joy, engineer, and Mr. W. Holt, organ builder, Leeds) 
is called the " Hydro-pneumatic Engine," and can be affixed to any 
organ. Its object is to supersede manual labour and the more ex- 
pensive steam power, in blowing large organs in churches, chapels, 
and public edifices. The apparatus in East Parade Chapel is affixed 
to an ordinary one-inch pipe, conveying the town's water, brought 
into the vestry beneath the chapel. The whole apparatus does not 
occupy a space exceeding four feet, and it is found fully equal to 
blowing the bellows of the organ above, which is an instrument of 
44 stops, including pedal pipes of 24 feet, to G. G G. Upon turn- 
ing the tap of the water-pipe, the apparatus is at once set in motion, 
and air forced into the bellows with the utmost regularity, until 
they are properly filled. The engine then stops until the air is so 
far exhausted by the performer that the bellows have fallen an inch, 
when it recommences pumping air into them, until they are filled ; 
and this goes on, with more or less rapidity — without any inter- 
ference whatever — according to the exhaustion of air by the player. 
The pressure is very much more steady and continuous than can be 
attained by manual labour. Near to the hand of the organist is 
placed a stop, by applying or removing which, by a toud^ of the 
finger, the apparatus is set in motion or stopped at once. The ad- 
vantage of the invention is equally great in a pecuniary point of 
view. For example, at East Parade, 8^. per annum has been paid 
to the organ blower ; but the apparatus has been fixed for less dian 
401., and the consumption of water is not more than S^d. per day, 
or less than lis. per annum for the Sunday services. Probably, 
taking all the services in the year, the cost of water will not exceed 
25s. — Abridged from the Leeds Mercwry. 



POLISHING MACHINE. 

Two surfaces rubbed together for the purpose of polishing have a 
property, either by excluding the air or otherwise, of adhering toge- 
ther with such force as to make the friction in some cases very exces- 
sive. To remedy this objection, Mr. Burgess, of New York, has 
patented an improvement on the Polishing Machinery now exten- 
sively employed in finishing marble and plate-glass, by introducing 
grooves in the rubbing sur&ce, so as to admit the air alternately to 
eveiy part. Mr. Burgess is, we believe, the inventor of the Grind- 
ing and Polishing Machine, on which this is simply an improve- 
ment. A horizontal disk of cast-iron, some ten feet or more in 
diameter, is rotated by steam-power, while the glass or other material 
^ be dresaed is £xed loosely to a point not coVncAdL«Q\> V\\]b. tVv^ centre 
tbereof, and being free to rotate at pleasure, ^r©a«tt\a\\a^ Sh^sclVsv- 
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finite variety of positions to the action of the disk. The polishing 
disk is similar, but covered with moist woollen cloth. With this 
machinery, as now improved, it requires but five hours to grind and 
an additional time to polish perfectly a large pane of plate glass, 
which by the old process is represented to require a week or more. 

LIFTING A HOUSE. 

In the Builder, No. 777, is described the operation of Lifting a 
House, at the comer of Petty Cury, Cambridge. The timber sup- 
ports built into the foundations having decayed, the house had 
settled very much, and was six inches out of the perpendicular. Mr. 
Beynolds Kowe, tiie town surveyor, was consulted upon the subject, 
and under his able direction substantial shores were first placed 
against the walls ; then, by a judicious application of screw jacks 
and the hydraulic press, the hopse was lifted up to its original 
height, and the whole of the circular corner underpinned, and mas- 
fflve cast-iron story posts inserted. These were firmly held down by 
long iron bolts, penetrating to the underside of the foundation. The 
shoring was then cleared away, and the work successfully finished. 

NEW SELF-AOTINQ KILN. 

Mb. W. F. Joubneaux, of Warcourt Mills, Dublin, has patented 
a "K"'!" which is Self-acting. The grain is in perpetual motion during 
the process of drying, so &at the grain cannot possibly be scorched ; 
the steam from the grain, instead of being forced through and 
through the grain, as in the old kiln, each time a cast is turned, is 
«t once carried off, so that the grain is thoroughly and evenly dried, 
and much stronger and brighter than when dried by the old plan ; 
the flour by this method is also equally improved. The saving of 
labour and fuel is great. The grain itself is also much improved by 
the friction caused by its passing through wire cases when drying, as 
a vast quantity of dust, &c., is rubbed off, and no loss of small 
C(»n occurs, as is unavoidably the case in the old kiln, fi*om its drop- 
ping through the tiles, or wires, into the lantern, where it becomes 
burnt and unfit for use. Several of these kilns have been recently 
erected in different parte of Ireland. — Illustrated Inventor, No. 2. 

IMPBOVED HOUSE BUILDING. 

A PAPBB of practical value has been read to the Society of Arte— 
^*0n Houses as they were, ai-e, and ought to be," by Mr. J. W. 
Papworth. It is much to be regretted that those who invest money in 
building are generally lamentably ignorant on the subject, and the 
result is in many cases a serious misapplication of capitel. Indeed, 
the building owner and the builder meet on veiy unfair terms with- 
out the intervention of an architect. This is the more importent, 
since the present system of excessive competition has gradually 
leduced the stebility of buildings to an alarming extent. Towards 
the latter part of the eighteenth and the beginnVng o^ \i^v& '<^x«<»^\3^ 
century the solidity of the buildings seems to "hj^-^e 4e(^\xai, \i^ W. 
jurired At the present Simay style. Mr. PapvjOTl\i \Xi«iv i«^\.^ 
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Bome length upon the present competitive system. When tenders 
are sent in, a most embarrassing discrepancy exists in the amounts 
named, and generally if the lowest tender is accepted, it is found to 
be in the end false economy, and eventually more money is spent 
than was originally contemplated. The subject of house- building aa 
at present carried on by speculative builders was then discussed ; and 
the badness of the bricks employed, the careless preparation of the 
mortar, the mixing of old brick-work with new, the bad method of 
laying foundations — these and numerous other evils were pointed 
out. The rapidity with which the work is carried on naturally pro- 
duces serious imperfections, amongst which smoky chimneys are not 
the least. With reference to the bad policy of such a system, every 
year of a badly built house may be said to cost at least one-third of 
the rent in repairs : if they are not done, the house goes to ruin at 
once. Indeed, our modem houses are so badly built that even spe- 
culative builders now find it difficult to sell a lease. Mr. Papworth 
concluded by expressing a hope that if the system he had condemned 
were continued, the blame would not be unfairly laid upon the pro- 
fession to which he considered it an honour to belong. 



VISCOUNT CARLINGPORD'S AERIAL MACHINE. 

Viscount Carlingford, of Swift's Heath, Kilkenny, has patented 
an Aerial Machine, with which he anticipates obtaining great results. 
The following is an extract from the specification which was written 
by the patentee himself : — ** The aerial chariot in form is something 
of the shape of a boat, extremely light, with one wheel in front and 
two behind, having two wings slightly concave fixed to its sides, and 
sustained by laths of a half hollow form pressing against them, and 
communicating their pressure through the body of the chariot from 
one wing to the other, and supported by cords, whose force, acting 
on two hoops nearly of an oval shape, holds the wings firmly in their 
position, using a force that cannot be less than ten tons, on the prin- 
ciple of corded musical instruments. The aerial chariot is provided 
with a tail that can be raised or lowered at pleasure, and which 
serves for giving an elevating or declining position, and worked by 
a cord that communicates into the interior of the chariot, which is 
drawn forward by an aerial screw of the perfect form of the screw 
propeller discovered by the same inventor, and presented by him to 
Government the 16th of June, 1854, and which screws into the air 
at an elevation of 45^, similar to the bird's wing, and is turned by 
means of a winch acting on three multiplying wheels. The wings 
of the chariot are covered with a net-work, of a lengthened square 
shape, which produces the effect of birds' feathers when the chariot 
floats on the air, covered with silk, at which time may be seen its 
impression with the points forwards, and the same backwards, by 
which no pocket, as it were, can be formed by the pressure of the silk 
on the air. The upper part is finished in the same manner, and both 
s/des of the wioga are covered with varnish. The body of the 
chariot, the wings, and all of it in general, «re tqbA^ oi -^ecY ^^^* 
frood, with few exceptions, weighing iu aSl ttom io\a V> ««. %\«a5ass 
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and coyering a space from 25 to 80 feet square, or according to the 
weight it is intended to carry. It can also be constructed, and con- 
siderably increased in size, to carry very superior weights, yet the 
wings will not require to be increas^ in the same proportion. Lord 
Garlingford adds, in a foot note — " An aerial screw, of only five 
inches long, can give a pull greater than a ten-pound weight sus- 
pended to a cord, and drawing through a pulley, and as it will only 
take such a small force to maintain the flight of the aerial chariot, 
that what we look upon as fabulous may hereafter come to pass, and 
that, like the chariot of Jupiter, we may yet behold two eagles 
trained to draw the Aerial Chariot !" 



COMPOSINO AND DISTBIBUTING TYPE BT MACHINEBT. 

Mb. T. Alden, of New York, has patented certain improvements 
in Setting and Distributing Type. The invention consists of a machine, 
partly automatical in its operation, and partly worked by an at- 
tendant. The purely automatical part lies in the type-distributing 
operation, while the setting of the type is governed by the attendant. 
By means of it both setting and distributing may be going on at the 
same time, or separately. A machine of which the functions are so 
varied must of necessity be composed of many parts, having more or 
less complexity both in construction and operation. The specifica- 
tion in question is nearly three hundred and fifty folios of seventy 
words each in length, one of the longest ever filed. It has annexed 
to it a series of very elaborate drawings. — Mechania? Magazine, 



TABLES CALCULATED, STEBBOMOULDED, AND PBINTED BY MACHINEBT. 

A SMALL volume has lately been presented to the Institution 
of Civil Engineers by Messrs. Scheutz, of Stockholm, through 
Mr. Gravatt, entitled. Specimens of Tables, Calculated, Stereo- 
moulded, a/nd Printed by Machinery. The book is, with exceUent 
feeling, dedicated to Mr. Babbage, in recognition of the generous 
assistance he has afforded to the ingenious labourers in a similar 
field to that in which he has so long toiled.* A short memoir 
describes the progress of the construction of the machine under 
the most discouraging circumstances, — the ultimate success attained^ 
— ^the introduction of the machine in this country, through Count 
Sparre, to Messrs. Bryan, Donkin, and Co., where Mr. Gravatt 
became interested in it, and placed it before the Boyal Society and 
the Institution of Civil Engineers, — its success at the Great Exhibi- 
tion of Paris in 1855, where it obtained a gold medal, and finally 
its acquisition, through Professor B. A. Gould, for the Dudley Ob- 
servatory at Albany, XJ. S. America, as a gift to that establishment 
from Mr. John F. Kathbone, an enlightened and public- spirited 
merchant of that city. 

The construction has been briefly described to the Institution, and 
it has been shown, that at the average rate of working, 120 lines 

• Mr. Bahhage*8 addresa to the fioral Society on the claxmB oi 'iJSji.^^eo^'tl^ 
JBagine, will be found in the Tear-JBook of JVictt, 18&7, pp. WJa^\ «a.^ ^ ^^^ 
deBcription of the Machine in the Teaf^JBook, 1866, pp. B^W, 



74 TEAB-BOOK OF PACTS. 

per hour of ar^ments and results were calculated and stereotyped, 
ready for the press. On trial it was found, that the machine would 
<»Iculate and stereotype, without chance of error, two pages and a 
half of figures, in the same time that a skilful compositor would take 
merely to set up the types for one single page. 

There was also given an abstract of Mr. Gravatt*s description 
of his manner of considering and working the machine ; then 
followed tables of logarithms of numbers from 1 to 10,000 ; and 
various examples of calculations performed with unerring accuracy. 
The remarkable and unique feature of the book itself is, that the 
tables and calculations are all printed from stereotyped plates pro- 
duced directly from the machine, and without the use of any move- 
able type. 

IMPBOVKD SUBPACB PRINTING. 

Messrs. Chevalier and O' Sullivan have patented a new or im- 
proved method of obtaining or preparing Printing Surfaces, and in 
printing therefrom. By ^is invention tiie different colours of a 
design can be printed at the same time. The patentees take any 
suitable permeable substance or fabric, such as linen, &c., or it may 
be a reticulated metal surface or perforated metallic plate, and on it 
draw the desired figures in an ink composed of lampblack, Indian 
ink, gum, sugar, and salt. They next coat the substance with a 
thin coating of gutta percha (or gelatinous material), then dry the 
•coating and wash it. The gutta percha, where it comes in contact 
with the permeable material, adheres thereto; but the ink, being 
soluble in water, is removed in the washing, and carries away the 
gutta percha covering it. The back of the fabric is now coated with 
the ink or colours to be printed, and the impression is taken from 
the face of the fabric by pressure in a press ; the ink or colour passing 
through the pervious part on to the paper or other surface. 



HEAT OF COKE AND COAL. 

Mr. Apslby Pellatt has read to the Society of Arts a paper 
^'On the Comparative Heating Properties of Coke and Coal in regard 
to Economy and the Prevention of Smoke." By the stringent opera- 
tion of Lord Palmerston's Smoke Act, metropolitan manufacturers 
are now foroed to use coke and other smokeless fuel, or to adopt 
fiome smoke preventing apparatus. It has been ascertained that one 
chaldron of coke, weighing thirteen or fourteen cwt., performs the 
same heating duty as one ton of Newcastle small coals. Mr. Frede- 
rick Pellatt, at the Falcon Glass-works, has recently used gas coke 
fuel, in the proportion of twenty chaldrons of coke to one ton of 
coals, for above twelve months, with economy and success. He has 
also experienced collateral advantages — viz., that coke fines the metal 
many hours earlier than coal ; is more certain in its effects ; that the 
crucibles are of longer duration, with a relative saving of about two 
and a half per cent., and an almost entire prevention of smoke. The 
author JB therefore of opinion, it may be aasvmied, that in localities 
wbere gaa coke can be purchased as cheap b*^ >2a.e <^92L<dtXQ\i ^a %msl^ 
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<K>&ls can be by the ion, that coke will be superior to coals in he?«tii|g 
powers for raising steam or melting metals. 



CONSTRtJCTION OP FLUES AND VENTILATION. 

Mb. Geobge Jennings has patented certain improvements relating 
to Construction and Ventilation. He proposes to employ a light 
iron trimmer in front of chimney openings, instead of the wood 
trimmer now used ; also^ hearth blocks^ perforated^ instead of the 
half-brick trimmer arch — the perforations in the " blocks" to corre- 
spond with air spaces in the iron trimmer joist. He then, in com- 
bination with these matters, proposes to use earthenware flue- pipes, 
having air spaces or chambers round them, so shaped as to make the 
•circle into a square. These air chambers are to serve as extractors 
of vitiated air, and are so made that they bond in with the brickwork^ 
and take the inclinations peculiar to flues in buildings. 

** Suppose a two-roomed house," says the patentee, "the lower 
room only having a fire-place, but the chinmey formed with my flue 
j»pes, if the upper room, wanting the fire-place, be connected by a 
junction block, with my extraction chambers, the sleeping- room 
would be continually changing the air. Of course, I have also a 
simple plan for supplying air for respiration, and to support combus- 
tion.'' In a larger house, the kitchen chimney only being built with 
the flue pipes, and the extraction chambers communicating with 
every room, at or near the ceiling line, vitiated ab-, from the heat 
imparted from the smoke flue, would be drawn off without any 
communication with the interior of the smoke flue, as is the case with 
the Amott ventilator. — Builder, No. 776. 



HOT-WATEE APPABATDS. 

The Birmingham Patent Tube Company have introduced an im- 
proved description of Stove and Hot- water Apparatus, by which one 
ordinary fire is made to heat several chambers. The heat is gene- 
rated in a coil of tubing placed behind the gi-ate ; the water in the 
coil becoming warm, begins to ascend and follow the travel of the 
piping, transmitting the heat obtained in the coil through to any 
length of piping. The peculiarity in the grate consists in its having 
3, double back, so that if it be required to increase the heat, the 
register is shut^ and the heated air passes through the coil and up 
between the backs; while to decrease the heat, it is simply necessary 
to throw back the register, when the chamber between the backs is 
cloHod, and the heat ascends the chimney in the regular way. The 
improvement in the arrangement of the piping consists in having the 
•ends open, whereby accidents become impossible, and the incon- 
veniences generally attending the use of hot water for heating are 
removed. The apparatus may be usefully applied. 



PBBVENTION OF EXPLOSION IN COAL ISl&lS.^. 

Mb. JoNsa proposea, in the Miniii^ JwjjtwjX^ ^^^afe i^v«\»% 
method: — Introduce into a coal mine a baain conXaMKOi^ td5sxn»J^^ 
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acid, which, when the lid is raised, readily gasifies, as gas is the 
peculiar natural condition of muriatic acid ; on escaping from the 
basin it quickly combines with the hydrogen and nitrogen of the 
mine, for which muriatic acid has the greatest afi&nity, and beautiful 
needle- like crystals of muriate of ammonia are deposited on the sides 
and surface of the mine : the effect is striking, invisible gases readily 
producing a solid substance. For agreeableness, the lid may be par- 
tially raised during the day. For greater security, a wire is intro- 
duced through the mine, conmiunicating .with an electro-galvanic 
battery on the bank of the mine, and every evening when the miners 
have left, a current of electricity is passed through the mine, -which 
causes the gases more easily and quickly to combine, and by probing 
the mine ensures no aggregation of fire-damp beyond that accumu- 
lated in one day. Muriatic acid costs about Id. per lb. in carboys, 
and is offered at 21. 10s. per ton. The muriate of ammonia, or sal 
ammonia precipitated, sells for about three times that amount. A 
little lime will absorb the choke damp. There are in mines, properly 
speaking, three kinds of damp — fire damp, which is hydrogen ; choke 
d[amp, carbonic acid ; and nitrogen, a sleepy, stupifying gas, which 
renders the miners careless and neglectful of rules, working, it might 
almost be said, by instinct. 

NEW INVENTION FOB PKEVBNTING COMBUSTION. 

Messbs. Schuessel and Thoubet, by this invention, profess to 
be able to render incombustible every substance hitherto liable to be 
consumed by fire : they state that by its application conflagrations 
in theatres and private houses, on railways, and on board ship, 
will be impossible, while persons dressed in any material whatever 
which has been prepared with the preventive vnll no longer be 
exposed to danger from fire. The inventors (in some experiments 
lately made at 34, Alfred-place, Bedford-square) first exposed to the 
flame of an ordiiiary can(Ue unprepared pieces of muslin, plain and 
flowered, which of course were rapidly ignited and consumed. The 
same kinds of muslins, prepared, were next held to the flame for a 
considerable time, the only effect being to char the fabric. Not the 
slightest flame was visible, and the effect of the application of the 
candle was confined to those parts with which the fliame came into 
immediate contact. Shavings, twisted in the way in which cigar and 
pipe lights are often made, were next tried in the flame of the candle, 
with the same effect. A small box of ordinary deal, which had 
been prepared, but was incased in inflammable canvas, was then 
placed on a clear, strong fire, and its force aided by a liberal supply 
of firewood all round, for a quarter of an hour. At the end of that 
time the box was removed, broken up, and handed round for inspec- 
tion, showing that the outside only was blackened and charred ; 
during the whole process not the slightest flame was produced from 
the box. Lastly, upon a tall screen with two cross-bars four long 
pieces of flowered muslin were hung, two unprepared pieces below, 
aifd two prepared pieces above. The under ettv^a "v«r« B^edlly 
J^hted, the £ame naing with great force to ^c u-^^j^t ^\Mi«&,W\. 
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with a similar effect as before ; the parts with which the flames came 
into contact were charred, not ignited ; and the attempts of several 
of the gentlemen present to set other portions on fire by means of 
lighted torches ended in the same result. The inventors state that the 
material will be as cheap as common starch, or that a bale of linen, 
or cotton, or muslin, one cubic foot square, may be prepared by it at 
a cost of a penny ; that the cloth so prepared will preserve its anti- 
inflammable qualities until it is again washed, and that mere wear 
has no effect upon it ; and lastly, that the preparation is of such an 
innocuous nature that it not only leaves the fibre unaltered in 
strength and character, but may be applied to the most delicate 
colours in all textures with the exception of light rose and blue silks, 
with which extra pains must be taken. The experiments, so far as 
they went, fully sustained these statements. 

A NEW SMOKE-OONSUMINO APPAKATUS. 

At the Great Paris Exhibition of 1855 was shown this invention 
for Consuming, or rather Preventing, the Generation of Smoke, in- 
vented by Dr. Beaufum^. The apparatus, which at that time was 
little more than a mere experiment, has now, m a greatly improved 
state, been carefully tested in M. Gail's great boiler-manufactories 
at Denain and Grenelle, in Paris. Smoke being a volume of in- 
flammable gases charged with minute particles of unconsumed coal, 
all forced through the chimney by the draught of air with which the 
combustion is maintained in the fire-place, it follows that the very 
air causes the loss of an immense quantity of combustible matter 
which has not had time to produce any useful effect, while at the 
same time creating that nuisance which legislation has hitherto been 
powerless to put down. The problem, therefore, of destroying smoke 
is reduced to two chief points : — 1. Begulating the draught of a fur- 
nace so as to allow all the combustible elements of the fuel to be 
consumed. 2. Obtaining those elements in a pure state. M. Beau- 
fum^ attains both these results by simply decomposing the fuel em- 
ployed (whether it be coal, anthracite, lignite, or peat, is of little 
moment) in an apparatus by itself, and conducting the oxide of carbon 
thus generated to the furnace, where it is definitively consumed by a 
gentle and well-regulated draught of air. The apparatus consists of 
a copper vessel provided with an aperture below for the admission of 
air, and fitted into another vessel of the same material, the interval 
between the two being filled with water ; so that the fuel undergoing 
decomposition receives no higher degree of caloric than that of the 
boiling point of water. The steam generated by the water is carried 
off through a tube into the boiler of the steam-engine which it is re- 
quired to supply with heat ; and the gas distilled is conducted through 
another tube to the fire-place, situated under the boiler, where it 
feeds the flame. By this process upwards of forty per cent, of fuel 
is saved ; the tall chimneys hitherto requisite to carry off the €xc\!c^^<^, 
and produce a powerful draught, may be replaced \)-j oV^iet^ ^cax^s^ 
two feet high, which will emit nothing but waxm «xt V\>i)s\QrQ^. wk^ 
noxioaa r»pour whatever ; and lastly, the vast ^e\da o^ «a>iJKWKv\», 
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lignite, and peat, Mrith which France abounds, and which cannot be 
profitably used in the common furnace, may become a source of 
national wealth. 

NEW PUBNACE. 

A PAPEB has been read to the Institution of Mechanical En- 
^eers, at Manchester — "On a new construction of Furnace, par- 
ticularly applicable where intense heat is required,** by Mr. C. W. 
Siemens, London. The Furnace, as at present constructed, ia 
applied to the melting of metals. A number of zigzag passages are 
formed of fire-brick. There are two fires, and the draught from 
each passes alternately along these heated passages, the air entering 
the furnace at an immense heat. So nearly is this absorbed, how- 
ever, that what ultimately escapes up the chinmey is only at about 
200 to 300 degrees Fah. It had been used for about three months 
in a furnace for iron and steel, and the result showed a saving of 

79 per cent, as compared with the old furnace, turning out the same 
quantity of metal. Mr. Atkinson, Sheffield, has one of those fur- 
naces, and he states that he found the consumption to be so small that 
he had the particulars noted during six days, of twenty-four hours per 
day ; the consumption was 1 ton 10 cwt. , while the consumption for the 
same period by the old furnace was 7 tons ; each fiimace doing the 
same description of work. The furnace has been applied to the 
melting of cast steel with favourable results. The average for 
melting steel is generally 5 tons of coal to 1 ton of steel, but with 
this furnace can be melted a ton of steel with a ton of coal. Besides 
this, there is no sm(^e whatever; and if this furnace become 
general in Sheffield, of which there is little doubt, the town will be in a 
position to vie with any atmos}^ere in the world. In answer to a 
question as to whether the changing of the currents in the r^e- 
nerator — thus letting in cold air upon them after they had become 
highly heated — did not damage the brickwork, Mr. Siemens ex- 
plained that in each case the cold air came first against the part 
least heated, then against the next, taking up 100 or 200 degrees 
at each stage, and on this account no cracking, from contraction, 
took place. Mr. Fenton wished to know how the iron could be 
improved by this plan ? Mr. Siemens replied that the puddling had 
not been long tri^ but he thought it might arise in this way. In 
the ordinary furnace there was a violent draught, but in tms the 
draught was small, and the fiame did not cut the iron ; it gave an 
intense heat, with a comparative quiet atmosphere — thus less oxid^^ 
of iron was produced. The iron must also be more pure, because^ 
fewer particles were carried over to it from the fire.^ 



A SMOKELESS STOVE. 

A STOVE of very novel construction has been invented by M. 

Touet-Chambor, of Paris. The object of the inventor was to con- 

siract a Store which should diffuse a uniform heat, and at the same 

^ime consume its own smoke. By M. CYiam\>OT'a system the front of 

^e /tre-pUoe ia corered with a metaX pUte, «sA \2Kv«t« \« \k^ «kh\\.^ 
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for fael as in the ordinarj stove. In place of this receptacle, a sort 
of iron basket is fixed about eight inches above the hearth- stone. 
Beneath this is a grating by which air is admitted to a chamber 
behind the plate, and above the latter is another chamber commu- 
nicating with that underneath, and which can be opened or shut at 
will by the aid of two registers. The grating under the basket can 
also be opened or shut by means of a lever worked by a handle fixed 
in the upper part of the plate ; and the combustion of the fuel is 
quickened or slackened in proportion as the grating below and the 
registers above are made to act. When the registeiv (which are 
nothing more than small iron doors about six inches square) are 
closed and the grating is open, the fiame and smoke of the fire are 
reversed ; and when £e registers are open and the grating closed, the 
smoke and flame pass into the upper chamber as in an ordinary stove, 
with this exception, that the combustion is more active. If the 
roisters and grating be partially open, the smoke is burnt in the 
upper chamber. Heat and ventilation are provided by means of a 
zigsag traversing pipe whidi passes behind the plate, and emits a 
stream of hot air through apertures provided in the chimney for that 
purpose. Metal pipes may be fixed to those apertures, and thus a 
cxmtinuoas stream of wann air can be circulated through the room. 
A einder tray is placed beneath the basket, and as these portions of 
the stove can be more or less ornamented, the cheerful glow of 
an open fire-place is secured, while the nuisance of a smoky 
chimney is rendered impossible. Another and not unimportant 
improvement embraced by the invention {s, that when used for 
ooQking purposes no smell of any kind is perceptible, all imparities 
being destroyed in their passage through the flame. The only draw- 
back to the usefulness of ihe invention appears to be the too rapid 
eombiistioii of fuel ; but M. Chambor states that when the stove is 
managed by a competent person the consumption of fuel is not 
greater than in an (^inary fire-place. M. Chambor has received the 
large gold medal of the " Soci^^ d'Encouragement pour Tlndustrie 
Na;tionale" for his invention, which has been introduced in Paris 
with great sucoess. ^ 

"thk calobio motor." 
One of the scientific marvels of 1852 was the Calorie Ship Frics- 
um,* whi^ failing in jHractice, the cal<»ic machinery was r^laced 
by the ordinary steam-engine. Mr. Ericsson has, however, since 
laboured indefatigaUy for the perfection of his (nig^nal design, and 
the devdc^pment of a Motor, as we learn in the following report 
from the New York Jowmal of Commerce : — 

At 37, WiiHaiii-street, one of Mr. Ericsson's engines has jnst been completed 
ca a nxiall aoale, but is soflBeientity large to illustrate the principle. Tnough 
ooonpyiiic less than a cnbio foot of spaee, and heated onfy hj gas, the power 
deT^obed defies the strength <^ a sangle man. It is emfdojed inpumping, and 
raises uiree hogsheads j^er boor to an elevation of five feet. This p&ttenv >& 
enlled a "dosneatie engine,** being adapted to peif oim a great ^vnsX^ qI^qt^ 



• See Taar-JBook qfFaeU, 1853, pp. 5 aneilS. 
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•ordinarily done by hand, and with a snrpriaing degree of economy. Still another 
caloric engine is located on one of the piers on the North River, and is designed 
for ships' use. In this capacitjr it promises to accomplish important results ; 
for our fine large packets and sailing-ships, being unable to carry steam-engines, 
are nnsupplied with the Worthin^n pump, and, therefore, have wholly to rely 
on manual labour in ridding the snip of water in case of leak or other exigency-. 
The caloric engine may be placed in the comer of the cook's galley, almost unob- 
served, and may be put in operation in fifteen or twenty minutes, saving the 
labour of an entire crew. There being no possibility of ezj^losion or other 
disaster, the cook is amply qualified to officiate as engineer, if desired. The 
position of the engine is a matter of the least consequence, as it requires little 
Beside air, and can run in the fore-top, or upper deck, equally well. In addition 
to the above, a beautiful steam-yacht has been plying about the harbour for the 
last ten weeks, and is often seen running across from Staten Island to Long 
Island, &c., propelled solely by caloric. This boat is 50 feet in len^h, with an 
8-feet paddle-wheel, which works about thirty turns per minute, giving a speed 
equal to eight or nine knots an hour. The engine is controlled by any one who 
happens to belong to the party on board. The fuel is either coal or wood. Small 
oakwood has generally been used, sawed into 8-inch lengths, and, incredible as it 
may seem, only one cord has been used during the last six weeks, though the 
boat has been run more or less every day I Even after the fires are whofly (ex- 
tinguished, sufficient heat is retained in the metal of the engine (if it has been 
thoroughly warmed, and is in good working order^ to propel the boat at least two 
miles. The space occupied by the engine of this boat is not larger than the 
boiler which the same boat would require if propelled by steam. It is said that 
the caloric engine can be built on any desirea sciale of magnitude. Though the 
principle on which Ericsson's caloric engine was originaUy built is wholly pre- 
served, the arrangement and mechanism are entirely different — the whole being 
reduced to a degree of simplicity never before attained in any engine. 



FIBEPROOF OABMENTS FOB FIBEMEN. 

Some experiments have lately taken place at Paris, to test a new 
contrivance for Protecting Firemen from the action of the Flames, and 
enabling them to resist a strong heat. It consists of gloves made of 
amianthus, a kind of filamentous nuneral ; a helmet of the same 
jnaterial, fitting into another of wire-gauze; and a shield one metre in 
length and eighty centimetres broad, besides other garments of the 
Above-mentioned materials. Three firemen, having put on the gloves, 
were enabled to carry iron bars at a white heat for three minutes 
without being obliged to let go their hold. Straw was afterwards 
set fire to in a large cast-iron cauldron, and continually kept up while 
a fireman, wearing the double helmet above-mentioned, stood above 
the flames, which he warded off with the shield. Although they 
jose at times above his head, he was enabled to keep his post for a 
minute and a half, at the end of which time his pulse, which was at 
72 before the experiments, had risen to 152. Another fireman fol- 
lowed, who having covered his forehead with a piece of amianthus, 
was enabled to resist the flames for 3 minutes and 40 seconds. Two 
longitudinal heaps of chips, splinters, and straw had been prepared 
about 5 feet asunder, and 30 feet in length, two lateral openings 
being left to enable the firemen to get out in case of necessity. Four 
men were now equipped in complete suits of wire-gauze, with boots 
of amianthus ; two of them wore, besides, a dre^s of amianthus, 
^ver another suit of clothes rendered incombustible by means of 
borax, alum, and phosphate of ammonia ; the two others wore a 
double dress of prepared cloth ; one man, moTOWW, ^aa «ote>3Ls\ft^ 
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with a baaket of wire-gaaze on his back, containing a boy ten yean 
old, protected by a heknet of amianthus. The heaps being set fire 
to, these men went into the flames together, and, walking at a very 
moderate pace, performed the distance several times. At the end 
of 60 seconds the boy shrieked out, and the fireman who carried 
him immediately stepped out of the flames. The boy was eX' 
amined, but was found perfectly uninjured ; his skin was cool, and 
his pulse, which was at 84 before the experiment, had only risen to 
96 ; he might therefore have resisted longer had he not been fright- 
ened at seeing the flames meet over his head, while at the same 
time one of the ropes which held the basket had slid down the fire- 
man's shoulder a Uttle, with a slight shock. A few minutes after 
ho was as lively as ever, and betrayed no signs of indisposition. The 
fireman's pulse, which was 92 before, was 116 after, the experiment. 
The other three men remained 2 minutes and 44 seconds in the 
flames, and stated on coming out that they had experienced no 
particularly painful sensation except that of excessive heat. Their 
pulses^ wfaich were 88, 84, and 72 before, were respectively 152, 
138, auid 124 after. A circle of fire, about 10 metres in diameter, 
was now formed around them, and they withstood the effect extremely 
weU with their fireproof coverings, although at a distance of S 
metres the bystanders could not resist the heat.* 



LIGHTING MINES BY GAS. 

At the Institution of Civil Engineers, the first meeting of the 
session 1857-8 was occupied by the reading of a paper ** On Lighting 
Mines by Gas," by Mr. A. Wright, who stated that, for lighting 
mines, the present mode of employing tallow candles, or oil h^mps, 
was found to be prejudicial to the health of the miners, whilst the 
light afforded was so inadequate, that the men could not perform 
their duty properly. It was added, that the expenditure of oil and 
tallow in the mines of England, might be roughly estimated at 
500,0002. per annum. In Cornwall and Devon alone there were 
about 30,000 men employed underground, who were lighted at an 
annual expense of 90,000Z. ; and in one of the large mines the 
annual expenditure for candles had reached as high as 7000Z. A 
general review of the state of lighting and ventilation of the Cornish 
mines, induced the attention of the author to the introduction of 
gas for superseding candles and oil lamps. An attempt had been 
previously made at the Tresevean mine in Gwennap, but it was 
abandoned. He concurred that it was preferable to make tiie trial 
upon a mine where explosive gases were not given off, as in coal- 
mines ; and where the work was closer, and did not extend so rapidly. 
The Cornish mines varied in depth from 1000 to 2000 feet» with ex- 
tensive lateral galleries, the approach to which was by a shaft with 
ladders, sometimes twisted in aU directions. Each miner, in descend- 

• This " invention**c2o5e7j resembles " Aldini's IncoTn\>\xatTib\© "Dtw» icst "^vc^i- 
mm," doBoeibed in the Arcana of Science. 1830, p. ^5\ wx^ Arcaua* ^Sa\» 
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ing, or in ascending, stuck his candle in a Imnp of clay, by which it 
aiUiered to his hat ; the wind caused it to flare^ and not only to 
waste much tallow, but to give off carbonaceous substances, which 
were swallowed by the men, and produced veiy prejudicial effects on 
their lungs. 

The first object, then, was to light the ladders, and afterwards to 
extend the system to the working chambers following the lode. 
The mine selected for the experiment was the Balleswidden Mine ; 
the depth of the shaft was described as being about 780 feet, 
whence there branched out several levels and tramways, at various 
depths, and in numerous directions. About 340 miners were em- 
ployed undei^round, in two changes, or shifts, each of about eight 
hours' duration. Each man worked about five days during the 
week underground, and one day aboveground. In the ordinary 
mode of lighting, each miner burned four candles in eight hours, 
obtaining only an inadequate light for the expense incurred. The 
gas which was introduced to this mine was manufactured at the sur- 
face, and was forced by a pump into a heavy gas-holder, composed of 
cast-iron plates, whence it issued by a descending pipe into the mine, 
under a pressure equal to 18*7 inches of water. The shaft and 
levels were fitted with wrought-iron tubes, proved by high-pressure 
steam, and from the branches flexible tubes and burners were carried 
into the pitches and chambers for the miners, and to the floors for 
picking the ore. The tramways, also, had a sufficient number of 
burners to preclude the necessity for using any candles or lamps in 
the mine. The quantity of gas consumed was about 4000 cubic feet 
per day, of two shifts of miners. The comparative expense of the 
two systems of lighting was stated to be much in favour of gas, as 
the annual cost of candles was 884^. 3s. 4d., whereas that of gas 
was 487^. 2s., including interest on plant, wear and tear, and all 
expenses. If several mines combined, the economy would be still 
greater ; and when the system became more general, modifications 
would, doubtless, be advantageously introduced. It was stated that 
the sanitary condition of the mine was visibly improved ; the venti- 
lation was better, and there was an entire absence of the sickening 
smoke and bad odour previously pervading the mine, which the 
author believed to arise from some particular compounds of hydrogen 
and carbon, given off during the imperfect combustion of the 
candles. The advantages to be derived from the introduction of gas 
in copper, tin, lead, and other mines, and probably ultimately to 
coal mines, were stated to be : — 1. A saving of nearly 50 per cent, 
of the annual cost. 2. The better work, on account of the increased 
light. 3. A saving in time to the workman, in not having the candle 
9r lamp to attend to. 4. The improvement in the ventilation, and 
in the quality of the air breathed by the miners. The experiment 
was stated to have been completely successful, and there did not 
a]^)ear to be any reason why the system should not be extended to 
mines generaHHj, and, under certain precautionary measures, to coal- 
lain&Br. 
A Compa,ny is now carrying out the c\e"veT coTiX2n?»«ixa^ ^i "^x. K. 
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LoDgbottom, Ute of Leeds, for Lifting Mines. The apparatus can 
be manufactured of all sizes, from that to light a drawing-room to 
ihe illnmination of a city. The gas is produced by the conTerskm 
cf a resinous oil into that vapour, which is purified in the simplest 
possible manner to such a degree as not to soil a porcelain plate, or 
a sheet of paper, if placed over the flame. The apparatus itself is 
80 simple aind compact, that it may be placed in a shed or out-house^ 
or even on the engine-boilers, where it could be easily attended by 
an engine-man of ordinary capacity. The cost of the article is 
trifling indeed, icac its illuminating power is equal to twenty best 
Price's mould candles ; the cost of the oil is but ninepence per 
.gaQoD, for which, afker the distillation has been effected, the com- 
pany will give sixpence a gallon, they having a market for this 
lesidiiinn. The quantity of coal required for its manu&oture is 



OLAT BET0BT6 FOB QAS-MAKINO. 

A PAPSB has been read to the Institution of Civil Engineers, 
"On the Besults of the Use of Clay Retorts for Gas-making," by 
ICr. Jabez Church. The substitution of fire-clay for metal, in the 
•construction of retorts, was attributed to Mr. Grafton, and dated 
back as £Eur as the year 1820. Originally they were square in trans- 
verse section, but that form was soon changed for the O, or oven- 
idiape, which had been since adhered to, both in this country and 
Afasoad ; this latter form of retort admitting of a stratum of coal 
being distributed of an equal thickness throughout. 

The comparative quantities of gas made by iron and clay retorts, 
4f{ the O form, of 15 inches by 13 inches in section, and 7 feet i 
inches in length, had been found by the author to be as fol- 
lows: — 

The iron retorts lasting 865 days, and working off 1} cwt. of coal 
for each charge, effected the carbonization of 2190 cwt. of coal, 
iriiicb, at 9000 cubic feet of gas per ton, gave a total quantity of 
^85,600 cubic feet of gas per retort ; whilst the clay retorts lasted 
912 days, carbonized 5472 cwt. of coal, which, at 9000 cubic feet 
of gas per ton, gave 2, 462, 000 cubic feet of gas per retort. It would 
thus be seen, ttukt the clay retorts yielded a greater quantity of gas^ 
£rom the same weight of coal, than the iron retorts ; but the specific 
gravity of the gas so made was less, and its illuminating power was 
•diminished, in consequence of the increased temperature of the clay 
retorts, which caused the last portion of the gas to be decomposed. 

The most practical method of working clay retorts in large works 
was with the addition of an exhauster. This reduced the pressure 
on the retort, and prevented the escape of gas through the pores and 
Assures ; and by that system the quantity made was increased about 
200 cubic feet per ton of coal. In small works, the expense of an 
exhausting apparatus, and steam machinery to work it, would not be 
compensated by the gas saved. 
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GAS WABMINO AND VENTILATING APPABATUS. 
This double purpose is proposed to be efifected in a mode which 
has been patented by Mr. Adolph, of St. Mary-axe, who has exhi- 
bited his apparatus in operation at Bucklersbury. The invention, as 
described in the Morning Herald, consists of a small box, on the 
bearth, containing the gas jets, the top covered with talc. At one 
end of this box there is an aperture to admit the air for supporting* 
the combustion of the gas. Another aperture at the opposite end 
communicates with a tube passing in a spiral through the hot-air 
box, and finally out at the chimney. Through this tube the whole 
products of combustion pass, raising the temperature of the air sur- 
rounding it, without in the least contaminating it. The dry air as 
it is heated passes out into the room through two perforated plates 
at the top of the box, its place being supplied by cold air admitted 
at the lower part. There is also an aperture at the top of the appa- 
ratus which can be closed, by which the room is efifectusJly ventilated. 
The whole is fitted in such a manner as to occupy the position of an 
ordinary stove. It is also contemplated to distribute the light from 
the gas-jets about the room by means of compound reflectors. Ari 
equaJ temperature of 60 deg. Fahrenheit may thus, it is said, be 
maintained in a large room at the cost of about Jd. per hour. 



LIVERPOOL TOWN-HALL CLOCK. 

A 6BEAT improvement has been effected in this Clock, by con- 
necting it electrically with the Observatory and with the ofiBce of the 
Magnetic Telegraph Company. Branch wires from those previously 
laid between these stations have been passed up to the turret of the 
Town-hall, and a current of electricity is, through them, applied to- 
control the movement of the pendulum, which is so effectually done 
as to preserve the indications of the clock in constantly exact 
accordance with Greenwich mean time. The dial which ornaments 
the window of the Magnetic Telegraph Company's ofiBce, in Ex- 
change-buildings, is also in electrical connexion with the timekeeper 
of the Observatory, and now forms the most convenient standard by 
which, at any hour of the day, the chronometers of the port may be 
regulated with exactitude. It is really marvellous, when standing 
before this dial, to observe the undeviating accuracy with which, in 
the latter half of the sixtieth second, as indicated by it, the sound of 
the large bell of the Town -hall Clock breaks upon the ear. The public 
are much indebted to the Magnetic Telegraph Company, whose wires 
are the medium by which the electrical current is conveyed, for tho 
assistance which, by their permission, the officers of the Company, 
Messrs. Bright and Moseley, have so zealously afforded. Mr.- 
Hartnup, the director of the Observatory, has also been inde&tigabl& 
in his exertions to give practical effect to this new application of 
electricity. Mr. Jones, of the Chester Bailway Station, is the 
inventor of the method which has been adopted for the above object.- 
The method \b peculiar in this, that the electricity is applied, not as 
the moving power, nor m substitutioiv of any ipoTtion of the works of 
the clock, but merely as a corrector o£ tYie erroiB \» '«\i\^ \\.% ^«c- 
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formance is ordinarily liable. One great advantage incidental to 
Mr. Jones's invention is the fact that, in case any accident should 
happen to the battery or the wires which produce and convey the 
current, the clock will continue to perform its ordinary duty just as if 
the current had not been applied. 

LOCKS AND KEYS. 

Mb. Chubb has addressed to the Editor of the Builder the following 
sensible letter : — 

I shall not enter into the question as to whether a certain lock or locks may or 
maj not be scientifioallj picked. I have no intention of attacking the inventions 
of other manufacturers, my sole object being to uphold the reputation of my 
own. The question, so far as my locks are concerned, is this : are they not 
proved by practical use to answer the purpose for which they are intended — ^viz., 
to keep proj^erty safe from thieves and housebreakers ? I am content to let 
their reputation rest upon this test. Notwithstanding the controversies, lectures, 
«&d illustrated hand-books on the subject of lock-picking, equally accessible to 
tiueves and honest men, the result has been that public confidence m the security 
of Chubb's locks has increased instead of diminished. Some people, it -is true, 
expect perfect impossibilities, and imagine that having obtained a secure lock 
they have done au that is necessary. This is a great mistake. No lock whatever 
will guard against culpable negligence with regard to its key ; or, as in the late 
£ouui-Eaat^m bullion robbery, the treachery of supposed trustwortiiy ser- 
vants.* 

Since 1861, 1 have made and adopted many improvements in my locks, and 
more stiU have been tried and rejected, as interfermg with their proper working. 
C!omplezity of action in any lock will, sooner or later, invariably prove fatal to 
its success. A lock is not like a watch, or other delicate machine, that is treated 
with a considerable amount of carefulness. It is subject to every-day hard wear 
and rough usage ; and it has been, as it always will be, my endeavour not to over- 
look thMe facts in making whatever may from time to time appear to be desirable 
alterations or additions. Absolute perfection is perhaps as unattainable in locks 
as in other matters; nevertheless, the present is an age of progress. Lock patents 
Ity scores have appeared within the last seven years; some good, others indif- 
ferent or bad in principle, and many of them embracing as new ideas certain 
principles of construction long since exploded or laid aside. Of those practically 
defunct (and they are many), my opimon is, that the ingenuity of their inventors 
lias generally been allowed to overrun their perception of the before-mentioned 
liM!t — ^viz., that a lock is a very hard-worked machine, and that in its construction 
Mn^UeUy is as necessary an element as $eeurity, 

DENISON'B NSW LOCIL 

Mb. E. B. Denison, in a lecture on Locks, lately delivered by 
him at Doncaster, described a New Lock invented by himself and of 
which he exhibited a specimen, manufactured by Mr. Chubb. In 
this lock, said the lecturer, the tumblers act without springs, being 
pushed one way by the handle whicli shoots the boh, and the other 
way by the key. The key is not used for locking, so that the owner 
of a door with this lock may leave any person to loot it for him 
without entrusting him with the key. The tumblers have thin plates 
lying between them, and the friction, which is an impediment to the 
action of most locks, and sometimes makes them stick fast alto- 

* It will be remembered that the notorious lock-picker Agar said the xot^stV^T) 
would be impossible unless copies of the keys could be taken, ^-j ^fc coirasw^asa^ 
of Tester this was accompUahed, and yet the duplicate "keys Wvwa TBaAfe^«t«>x»»- 
Jeaa until Agar bad travelled seven or eight times to FoVkeatau^rnXJo. ^<b <Joaa^>k> 
staring the keyv until they fitted. 
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gether when the lock gets dirty, is nn assistance to this, and no high 
finish of the working parts is required. The key not having to move, 
the bolt may be very thin ; the key of the large lock exhibited weighs* 
just a quarter of an ounce. It pushes in a spring curtain, which 
closes the keyhole completely when the key is out ; and when it is 
pushed in ever so little, it prevents the bolts from being pressed 
against the tumblers, there being a square plug behind the curtain, 
i^ch goes through a notch in the edge of the ^It, except when the 
curtain is up against the keyhole. You must, therefore, not only 
turn the key about half round, but take it out again, before you can 
turn the handle and open the lock^ and it cannot be opened while 
any instrument whatever remains in the key- hole. Mr. Denison 
added, that he did not know that the lock described was manu- 
&ctui^ by anybody ; he believed not, although it was not patented, 
and although it was stated on the authority of Mr. Hobbe, in his 
Treatise on Locks, to be secure against any known mode or 
picking. 

pabkell'b patent universal lock. 

The year 1851 was a grand turning point in lock construction ; so^ 

much so, indeed, was this the case, that all locks invented previous 

to that year have been r^arded as old locks, and only those since 

invented as the new order of locks. Of these latter, however, there 

. are not many. 

One of these very locks (patented February, 1856,) has been selected 
by the authorities acting on behalf of the Board of Trade Department 
oi Science and Art> as the most suitable for the new Museum at 
Brompton. The patentee is Mr. PamelL The lock selected is 
named the "Universal Lock," the patentee having aimed at such 
simptioity in construction and lowness of price, combined with new 
and eflRective modes of security, as would entitle it to be regarded as 
a lock for general and not for mere special uses. Mr. Pamell i» 
known to have been in the van of those inventors who endeavoured 
to give that security which the controversy of 1851 so clearly proved 
to be desirable and necessary. Hie new lock just selected by the 
Board of Trade does seem to be capable of fulfilling its purposes so 
as to obviate all idea of insecmity. — BuUder, No. 765. 



INSTBUlfENT FOE CUTTING HOLES IN IKON SAFES. — CHUBB*S 
PATENT PBEVENTIVB. 

DuBiNO some months in the past year, several ordinary iron safes 

were opened by thieves in London and Manchester, by means or 

a perfect instrument whidi cuts a lai^ge hole through the iron 

door, and this enables the " cracksman" to destroy the works of the 

lock, and so open the door. The construction of this instrument, 

and even its fkodiis opemndi, was unknown till one of the instru- 

ments, with tdl its tools and apparatus, was captured by the metro- 

politan police; and a more powerful, weKL-maAft, «xA K^oio^^vst voatru- 

^aent has seldom been seen. Mr. Cb.\x\>b, ^ft TKW«a\«r ^1 %x^^T^At 
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safes^ &c.y was allowed to experiment with the instrument^ and he 
has provided means to baffle and destroy its operation. This he has 
done most e^ctoally^ and has secured his improvement by patent* 
We have had an opportunity of examining the burglar's instrument, 
which, of couise, we shall not describe. Suffice it, that it readily 
and ncMselessly, though with great power, cuts a hole two inches in 
diameter through the thickest door of any iron safe. We have also 
seen the result of an attempt with the same cutter to bore through 
a door protected by Mr. Chubb's improvement. It only took a mere 
skin off the surface of the door, in doing which the cutter itself was 
utterly destroyed. 

CONTBIVAKCB FOB THB DETECTION OF BUBOLABT. 

This invention, patented by Mr. Turner, of Wolv^hampton, and 
of City-road, London, is so constructed that it can be readily affixed 
to any house or set of offices. It is also adapted to gardens and 
I^easure-grounds, iron safes to contain valuable property, wine^ 
cellars, plate-closets, jewellery- rooms, &c. Its appearance is similar 
to a clock face, or the dial of an electric telegraph ; and it is so oou' 
trived that no door, window, or gate to which it is applied, can pos- 
sibly be opened without an immediate alarm being given by the 
ringing of a bell ; at the same time a match is struck which lights a 
candle, thus enabling the inmates, by the face of the indicator, to 
know what particular apartment has been entered, and also indicate 
the progress of the unlawful visitor through the premises. A general 
alarm may be given by it to the inmates by the watchman, or person 
in whose room the dial is placed (unknown to the depredator), thus 
eoabling them to prepu^ for his capture. The apparatus forms an 
ornament to the room, requires but little space, and after fitting 
k Tery inexpensive. 

MAFPIN'S nCFBOYED PANEL. 

Mb. W. S. Mafpin, of Birmingham, has recently patented an 
improved pand, designed to resist the action of burgliunT tools, or to 
give strength wherever it may be desirable. The panel is made of 
pulp or other suitable material, and has embedded in it a layer of 
thin hard steel, capable of resisting the action of ordinary cutting 
tools. In making a full size panel, the steel is not in one piece the 
size of the panel, but a series of strips, 1^ inch broad, is inserted at 
intervals, leaving a space of three quarters of an inch between the 
adjacent strips. The following are a few advantages the improved 
panel has over the ordinary wood panels — ^viz., a perfect resistance to 
sharp instruments used by burglars for cutting holes through 
doors, &c. ; it will never shrink or twist, and is well adapted for 
round or other curved panels, as they will never split. The price 
at which they can be manufactured is much less than that of ordinary 
wood panels with hron plates screwed on. The material of the 
panel can be worked in every respect as pine ot o^«t -^^^o^. — 
Meckamct* Jfi^imne, No, 1755. 
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KIW AMEBIOAN HOBBE-SHOB. 

A PATENT has been granted to a mechanic of Philadelphia for an 
improvement in the method of fastening Horse-shoes. The invention 
consists in the construction of flanges or lips rising from the front 
and sides of the hoof^ against which they are made to bear separately; 
they are fastened by sliding into a recess in the side of the shoe, and 
secured by means of a screw, thus entirely dispensing with the use 
of nails, and avoiding any liability to injury by pricking. 



FBIEST AND WOOLNOUGH*S PATENT HOBSB HOEB. 

Mesbbb. Pbiebt and Woolnough, of the Iron Works, Kingston- 
on-Thames, have improved the construction of Horse Hoes made 
with hoes or cutting parts affixed to stalks and levers rising and 
falling independently of each other, by arranging the bar which 
carries the hoe lever, so that its distance from the land can be 
adjusted while the hoe is travelling ; first, to set the hoes in a more 
or less oblique position, as the hardness of the ground or nature of 
the work may render necessary ; and, secondly, to admit of either 
one or both ends of the bar being raised or depressed at pleasure, so 
that sloping ground or side hills may be hoed with equal precision in 
depth as £.t. For this purpose the axes or standards, to which the 
ends of the bar are attached, are made capable of being moved up or 
down in the frame at either end, by suitable lifting apparatus. JB'or 
details, see Meckamic9* Magazine^ No. 1757. 

PATENT WELDED-COLLAB IBON HUBDLBS. 

At the ^t. Pancras Works, Old St. Pancras, some novel machinery 
has been designed for the more rapid manufacture of Iron Hurdles. 
The increased and increasing demand for iron hurdles, principally 
induced by the introduction of open-farming of late years, and the 
economy of such barriers both as permanent and moveable fences, 
appears to have induced the managers of these works to obviate all 
the existing objections to their use, and to produce them improved, 
at a price that should at once permit of their taking the place of the 
ordinary hurdles. The improvements consist in a simple but effec- 
tual mode of giving the greatest possible strength and rigidity to 
the whole of the horizontal bars and perpendicular supports. This is 
, efiected by welding on to the bars a circular nut or collar, which, 
fitting with exactness on the one side or the other of the three up- 
right supports, compensates for any strain which may be applied to 
any portion of the hurdle. In other words, the rods having these 
collars welded thereon at exact distances, are threaded alternately, 
and thus not only confine the two outside uprights in fixed immov- 
able positions, but also render the centre upright — hitherto only a 
mere rest for the horizontal bars — ^not only a firm and rigid 
support, but an effective stay against the bending of the bars them- 
selves under the weight of persons who may use them as stiles. 
Hhese Are obvious and valuable advantages, inasmuch as it is well 
laiowD that even the ordinary iron hurdVe wiSllaat «k'v«rj long time, 
»Itboagrh j^ r&pidly loaea all its shape and iiaax ^TOf^oT^sLo-na^ -nr^*^ \kA 
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Patent Weided-oollar Hurdles will keep symmetrical for very many 
years, and in excellent condition, if, once in three years or so« a 
coat of tar be applied to them. There is another advantage which 
this perfect rigidity affords ; the junction of each hurdle with its 
fellow is most complete, and those gaps in the shape of acute angles, 
so often seen, despite the application of cords or wire ties, cannot be 
present to the eye of the landowner, to whom order and fitness are 
objects of desire. 

The machinery used to turn out these patent hurdles is worthy of 
especial remark. It may be stated in brief, that the principles 
involved are the division of labour and an unerring exactness in all 
the several parts. It has been found, likewise, that the employment 
of the very best iron is an element of gain in the manufacture of 
these hurdles, as, by its means, a saving of labour more than equal 
to any pecuniary advantage that would accrue from the use of an 
inferior metal results. We were informed that the increased demand 
fcM* these hurdles had necessitated the erection of other premises, and 
that a plot of ground in Maiden-lane, Battle-bridge, would shortly 
be thus employed. — Mechanics* Magazine, No. 1766. 

TIMBER-BOBINO MACHINERY. 

At the Royal Scottish Society of Arts, Mr. Donald Eose, of 
Helmsdale, has exhibited a Machine for Boring Timber. He pro- 
poses to fix the auger to the end of a guide screw bar, working in a 
female screw, so as to force the auger into the wood to be bored. 
The screw bar forms the axle, on which there is a flywheel of 5 feet 
diajneter, worked by two men ; and the carpenter sets the machine 
* to the proper place so as to bore in the proper direction. For 
smaller work he proposes a smaller wheel, to be driven by the fly- 
wheel, the auger or bit being fixed to the end of the screw bar, which 
is on the axle of the smaller wheel. He estimates that two labourers 
and one carpenter will thereby be able to do the work of fifty 
carpenters. After the description had been read, Mr. Sang made 
some remarks tending to show that more time would be lost in the 
application and adjustment of such a machine to the boring of tree- 
nail holes in ships than in boring by the usual method, and that such 
a machine would require to be stationary, and the work brought to 
it, in place of it being moved to the work. He gave, as an instance, 
Mr. Fairbaim's riveting machine, a most useful one ; but then the 
boiler to be riveted was swung in such a manner as that any part 
to be riveted could be brought exactly opposite to the riveting 
machine. This could not be done with a ship on the stocks. 

NEW SEWING MACHINE. 

W. C. Watbon, of New York, has patented a new Sewing 
Machine, which is a reversion of the ordinary one. In this, the 
needle is perfectly stationary, while the table or platform has an 
up and down motion ; thus the work is performed., ^ctv^ >iJc^^ \^fc^ 
motion, shuttle or loop-maker, and other parts, VDat^a^ q»^ \i€vB% 
opemt&d by cams, are moved by striking agamet ftxa^ -'gaacXA. ^^^t^a 
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XDAcliine is rendered simple in its construction, and there being less 
mechanism than in the ordinaiy sewing-machine, this improv^ one 
is less likely to get out of repair. — Scientific American, 



AN IMPBOVED SLIDE BULE. 

Mb. Ohables Hoabe has arranged an Improved Slide Bule, and 
published a small book of instructions for using the same. We 
learn from the latter that the author's object in attempting a total 
revision of the sliding rule has been '* to render its operations so 
connected and apparent, and the estimation of the results obtained 
80 easy and certain, that the difficulties hitherto experienced id the 
use of this invaluable instrument, and the objections reasonably urged 
against its practical utility without a thorough re-arrangement^ may 
be for ever removed. Stimulated by the conviction that great 
benefit would accrue from its general introduction as a frequent sub- 
stitute for (and a sure guide and check upon) the laborious processes of 
arithmetical calculation, his undivided attention has for many months 
been devoted to its improvement." This could only be effected, he 
states, by entirely re- modelling the instrument. 

The advantages of the new Bule appear, from a statement pub- 
lished by the Institution of Civil Engineers, to consist in a thorough 
revision of the Constants or Gauge Points, which were very clearly 
and neatly tabulated ; in the systematical arrangement of a large 
amount of useful data for reference ; a cleverly adapted Decimal 
Beducing Scale with a Vernier Header, by which the equivalent to 
any given fraction, or the value of any decimal in money, weight, 
or measure, could be found on inspection ; concise formulse were also 
engraved below the several tables, giving examples of their applica- 
tion, thus preventing the necessity for trustmg to or taxing the 
memory. The whole design bore evidence of care and excellence, 
fiiirly supporting its pretensions to novelty and utility as a Pocket 
Calculator, adapted to the use of the civil and mechanical engineer, 
the architect, the builder, the naval and military officer, the school- 
master, and the artisan. — Mechanics^ Magazine, No, 1768, 



hancx)ck's patent inkstand. 
A OOOD inkstand is an important consideration in an age of ready 
writers like the pres^it ; and Hancock's Pneumatic Safety Inkstand 
is really an excellent combination of simplicity with convenience. 
The ink rises in the cup at the touch of the pen, and retires again 
immediately, and being thus exposed only momentarily to the air, it 
keeps its colour, and does not evaporate ; dust does not readily reach 
it, and it comes always pure and without sediment into the pen. 
liie inkstand requires no stopper, or rather it is its own stopper ; 
even if overturned it is equally so, for none of the ink escapes. This 
is, of course, not its least recommendation. 



INDIA-BUBBEB INILBTAKD. 

MssaBa, Cook and Mebetet, o€ ISe^XotV, \v»n^ *\iCT«ii\*i^%5\. 
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India-rubber Inkstand, of a simple and useful form. The reoephkcle 
for the ink is made entirdy of rubber^ having a ghun funnel inserted 
in ihe top, into which the pen is dipped. By giving a gentie 
pressure to the ink receptacle, and removing it qttichly, a fresh 
supply is brought into the funnel ; and by the same pressure, and 
that removed gradually, the ink flows back into the inkstand. It 
is a most ingenious contrivance. — Scient\/ic Afnaican, 



A WBITINa MAOHINB. 

An ingenious piece of mechanism, designed to enable a* person 
to write while travelling by rail, in a crowd, or in a place where 
ordinary apparatus cannot be used, has been invented by Mr. Ben- 
jamin Livermore, of HarUand, Yt. The paper on which the writing, 
or rather printing — for it resembles the telegn^hic system of printing 
— is impressed, is coiled round two cylinders, which revolve as the lines 
are completed, and the letters are worked by a set of keys* No ink 
is required, the letters being coloured by a pr^)ared blue paper, 
against which the writing paper is pressed by each movement of the 
keys. The machine works with great accuracy and much facility, 
and is very compact, not exceeding four inches in length, by about 
two and a half in width. It can be easily carried in a side pocket, 
and can be used without taking it from the pocket By it a blind 
person might be taught to write. — Boston JowhmH, 



PABCHMEKT FAFSB. 

The Kev. J. Barlow has read to the Koyal Institution a paper 
** On some Modifications of Woody Fibre and their Applications." 

The principal subject of Mr. Barlow's discourse being the Parch' 
meat Paper invented and patented by Mr. W. E. Gaine, C.E., and 
about to be introduced into commerce by Messrs. Thomas De la 
Bue and Co., he confined his remarks principally to the physical 
and chemical properties of vegetable fibre when converted into 
paper. Having reminded the audience that, in all cases, a change 
in chemical constitution accompanied the change in physical proper- 
ties, Mr. Barlow contrasted with the pyroxylized textures of Kuhl- 
mann and the gun paper of Pelouse, the woven fabrics subjected 
to Mercer's process, and the parchment 'payer, the invention of Mr. 
Gaine. By acting on cloth with chloride of zinc, tin, or calcium, 
with sulphuric and arsenic acid, and esp«nally by the caustic alkalis 
in the cold (the temperature sometimes being lowered to 10° Fahr.), 
Mr. Mercer has obtained many important effects on the fineness and 
general appearance of cloth, and its susceptibility of dye. This 
subject was brought before the Royal Institution by Dr. Lyon Play- 
fiur, C.B.,* and it has since been closely investigated by Dr. Glad- 
stone.f Mr. Mercer also experimented on the effect of acids on 
paper. It being known that sulphuric acid, under certain. cowd3&vs<E:)&> 

• TroeeedinffB of fke Royal InttUuiion, vol. i., p. 1X4. ^^^^.^ 
t Jottmal qftAe Chemical Sodety, vol v., p. 17 . V^ftb^O 
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modified vegetable fibre, Mr. Game instituted a course of experiments 
to ascertain the exact Strength of acid which would produce that 
effect on paper which he sought, as well as the time during which 
the paper should be subjected to its action. He succeeded in dis- 
covering, that when paper is exposed to a mixture of two parts of 
concentrated sulphuric acid (8,g, 1*854, or thereabout) with one 
part of water, for no longer time than is taken up in drawing it 
through the acid, it is immediately converted into a strong, tough, 
skin-like material. All traces of the sulphuric acid must be instantly 
removed by careful washing in water. If the strength of the acid 
much exceeds, or falls short of these limits, the paper is either 
charred, or else converted into dextrine. The same conversion into 
dextrine also ensues, if the paper be allowed to remain for many 
minutes in the sulphuric acid after the change in its texture has been 
effected. In a little more than a second of time, a piece of porous 
and feeble unsized paper is thus converted into parchmeTU paper, 
a substance so strong, that a ring seven-eighths of an inch in width, 
and weighing no more than 23 grains, sustained 92 lbs. ; a strip of 
parchment of the same dimensions supporting about 56 lbs. Though, 
like animal parchment, it absorbs water, water does not percolate 
through it. 

The strength of this new substance, before alluded to, and its in- 
destructibility by water, indicate many uses to which it may be 
applied. It will, probably, replace, to some extent, vellum in book- 
binding ; it will furnish material for legal documents, such as policies 
of insurance, scrip certificates, &c. ; it will take the place of ordinary 

gi.per in school-books, and other books exposed to constant wear, 
aper, after having been printed either from the surface or in in- 
taglio, is still capable of conversion, by Mr. Gaine's method ; no 
part of the printed matter being obliterated by the process. Parch- 
ment paper also promises to be of value for photographic purposes, 
and also for artistic uses, in consequence of the manner in which it 
bears both oil and water-colour. 



CHADWICK AND FBOST*S NEW PISTON WATBB HHTER. 

A PAPER has been read to the Manchester Institution of Mechanical 
Engineers, by Mr. Fothergill, " On recent Improvements in Water 
Meters." The nearest approach to practical efficiency amongst 
the meters formed with flexible material, was Chadwick's Rotwy 
Meter ; but although it registered correctly, it had not been 
found satisfactory in regard to durability. Several by other 
makers were liable to objection of unequal extension of the flexible 
material. Amongst the piston meters were Kennedy's, Worthing- 
ton's, Jopling's, and Chadwick and Frost's. In Kennedy's meter, 
the racked piston rod, and the use of Woodcock's patent rolling 
packing, were the distinguishing features. This meter was the best 
which had hitherto been brought into use ; but there was some 
liability to stoppage, by the sticking of the tumbling-lever, when the 
valve waa only partially closed, the "waAfit )oeai% >iJaaTi ^o^ed to 
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pass unregistered. There was also necessity for lubrication and 
packings involving inspection. In Chadwick and Frost's piston 
meter, the latest and most important improvements had been 
effected, and the difficulties connected with previous attempts ap- 
peared to have been satisfactorily solved by the invention or appli- 
cation of a compoimd fluid motive valve, actuated by the pressure 
of water, but not concerned in the measurement. The meter, con- 
sisting of a cylinder and piston, with Woodcock's rolling packing 
and other arrangements, was explained by the aid of diagrams. It 
was comparatively small in size, required no lubrication, had no 
tumbling weights, worked smoothly, allowed no leakage, and from 
an examination which he had made, he found it to register with a 
nearer approach to absolute correctness than any other. There was 
one at work in the adjoining room, and a larger one constructed to 
measure eight thousand gallons per hour was placed in the Water 
Works' Yimi, Tawn Hall, Salford. Mr. Fothergill then remarked 
that he believed this to be the best meter at present produced. 

Mr. Chadwick remarked that it had only been patented a few 
months, and was brought forward earlier than was intended. After 
giving seven years' attention to the subject of water meters, he was 
acquainted with the difficulties, and knew that a large amount of 
durability was requisite in every part. There was a great want of a^ 
perfect meter, and he thought this one would prove to be free from 
some of the defects which had been referred to, and to be economical 
in construction. — Mechanics' Magazine, No. 1760. 

NEW PBOOESS OF COPTING. 

A PAPER has been read to the Society of Arts, " On the History 
and Chemistry of Writing, Printing, and Copying Letters, and a 
New Plan of taking Copies of Written and Printed Documents, 
Maps^ and Charts," by Mr. John Underwood. After referring to 
the various inks used in ancient times, and their particular effects, 
and expressing his belief that carbonaceous inks were not so much used 
as had been generally supposed, Mr. Underwood said that the desired 
permanence could best be secured in the description of paper used in 
the present day by preparing it chemically previously. He then 
proceeded to describe a process which he had invented for that pur- 
pose. The process consists in soaking each sheet in a solution of tb& 
neuiaral chromate of potash, and then slightly glazing it by rolling. 
The ink is made with galls, iron, and logwood. The multiplication 
of copies, he said, might be effected b^r using paper prepared in a 
similar manner, and writing with ink consisting of a solution of log- 
wood, varying its strength according to the number of copies required. 
Ad Indian ink had been prepared, by means of which copies of maps' 
could be taken. The author concluded by some remarks upon the 
composition of various kinds of printing ink, stating that he had 
succeeded in producing one capable of being copied in the same 
manner as that employed for writing, so that Si docvxiaetiX., '^^x?Cc5 
written and partly printed, could be copied at one o^eta\I\oxv,. 
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KATUBB-PBIinnNG. 

Mb. C. Dresses has read to the Society of Arts a paper '^ On the 
New System of Nature- Printing.'* He considers the great objection 
to the old processes to be the necessity for first drying the plant, and 
he proposes another, of which the following is an outline : — ^The bota- 
nical specimen is dabbed with lithographic ink, and an impression of 
it taken upon stone, which may afterwards be printed from by the 
usual process. Similarly an impression may be obtained upon 
metal by employing a peculiar composition instead of lithographic 
ink, and afterwards etching the plate> which may be print^ firom 
like a wood engraving. By a modification of the process, a coppe]> 
plate with engraving concave may be obtained. The author is of 
opinion that these processes offer considerable advantages, rendering 
it possible to use living f>pecimens rather than dried ones, so as to 
secure the true texture of the leaf. It is also possible to produce 
impressions even of such delicate things as the cells of plants. 



ON BISnrFSCTANTS. 

A PAPBB has been read at the Society of Arts, On Disinfectants^ 
by Dr. B. Angus Smith, of Manchester. The author began by 
giving some account of the precau^ons taken in reference to this 
subje^ in ancient times. Having expressed it as his opinion that 
much of the knowledge possessed by the ancients cm these subjects 
has been lost, Dr. Smith proceeded to discuss some of the various 
changes which take place in bodies, particularly fermentation and 
putrefaction, and, after touching upon many substances which had 
been used as disinfectants, he gave the results of some experiments 
made by Mr. M'Dougal and himsdf in reference to this subject. 
They found that oi aU bases magnesia was the best to use for the 
disinfection of manures, as the only one which gave an insoluble 
ammoniacal salt, and preserved the ammonia at the same time^ 
whilst it was an agent also employed regularly by nature in the 
economy of vegetation ; — that of all acids sulphurous acid was the best, 
and its power was at least equal to chlorine, but it had not the qua- 
lity which chlorine possesses, of decomposing ammonia; whilst^ 
when it had done its woric, it was ^ther converted into a harmlefls 
solid, as sal{^ur, or, by combining with an alkali in the soil, becajaoe 
A sulphite, anoth^ agent used by nature. They combined the base 
and the acid, and found that by this means disinfection was neariy 
<x)mpleted by the use of only a small portion of materiaL They had 
tried the carbolic acid frcmi coal tar, a homologue of creosote, but 
had not been able to produce good results by it alone. When the 
sulphite acted there was still a small remaining smell, which the car- 
boHc acid removed : they, therefore^ added to the sulphite about 5 
•p&[ cent, oi carb<dic aci(^ and so produced thdr disinfecting powder. 
Dr. Smith then gave some account of the soecessful use of this 
powder, /lardculany in the town of Leek, which had recently been 
attacked by an epidemic^ and when the disinfectant was apjSied to 
the principal sewers and cesspoolB, \iie Oiifie^AQ "^wa iwxsA ^gc^^x^xiS&k:) 
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to abate. A discussion ouued, in which Mr. P. H. Holland, Dr. 
Milroy, Messrs. Dogald Campbell, Bobert Rawlinson, and the 
chairman took part. 

A KEW CEMENT. 

Pbofessoe Edmuitd Davy has read a paper to the Eoyal Dublin 
Society, on a Cement which he obtains by melting together in an iron 
vessel two parts by weight of common pitch wiSi one part of gutta 
percha. It forms a homogeneous fluid, which is more manageable for 
many useful purposes than gutta percha alone, and which, after 
being poured into cold water, may be easily wiped dry and kept for 
use. *' My first trials with this cement,** says the Professor, " put 
ifc to, a very severe test. I used it as a substitute for plumbers* 
solder in repairing the lead gutters on the roof of my house, which 
were cracking in several places, and admitted water freely ; and also 
to staunch the leaks of an old common and forcing-pump, attached 
for yielding a supply of water for the use of two houses, and raising 
it about tlurty feet For these purposes I found it quite effectual. 
And all that was necessary in the case of the gutters was to remove 
with a brush all loose earthy matters from the cracked lead, slightly 
wana it with a hot iron, then pour the cement in a fluid state on the 
encka, so as to cover them on both sides.** The pump was repaired 
with equal success, the leaks being wiped dry ; and the Professor 
continues: "I entertain no apprehension that the warmth of our 
<dimate at any time will impair the efficacy of this cement, when 
applied to repair lead, zinc, or iron gutters ; for though it softens at 
A comparatively low temperature, it still adheres most tenaciously to 
metals and other substances, and does not allow water to pass 
through it.** Vessels of any kind may be similarly patchea or 
repaired, and be ready for use in a few hours afterwards ; and wet 
metallic surfaces may be joined as well as dry ones, if they are warm. 
And further, to quote again from the paper, the cement ''adheres 
with the greatest tenacity to wood, stones, glass, porcelain, ivory, 
leather, parchment, paper, hair, feathers, silk, woollen, cotton, 
linen fkbiics, &c. It is well adapted for glazing windows, and as a 
eement for aquariums. As far as my experience has yet extended," 
adds Professor Davy, *' the cement does not appear to affect water, 
and will apparently be found applicable for coating metal tanks ; to 
«ecare the joints of stone- tanks ; to make a glue for joining wood, 
which will not be affected by damp ; to prevent the depredation of 
insects on wood. The heavy oak beams and rafters in the roof of the 
house of theBoyalDublin Society are attacked to a considerable extent 
hv insects — as {the weevil, &c. As this cement is soluble in volatile 
•oilSy an application of the cement in turpentine or naphtha might be 
beneficial, and arrest the ravages of the insects. It may be highly 
•deserving of inquiry whether the cement may not be applied to 
preserve surfkces of metal and wood exposed to the atmosphere, and 
to fresh water ; also to protect anchors, chain-ca\Aea, ^.^ ^xcroi ^% 
corroding' agendeB o//9ea- water. * We doubt not t\iWt d»a ^A^Wi^aJ^ 
will be taken of Professor I>avy'8 ezperitneiits an^ «\i\|g;fe^\3NftXja. 
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ABTIPICIAL GBAlflTK. 

Mb. John Bakeb, of Thirgk, has patented, on behalf of a Cana* 
dian relative of his (Mr. J. H. Headley, of Walpole), a plan for 
plating or veneering a mass of coarse stone so as to present an exte- 
rior coat of marble. For the substratum, sand, gravel, or almost 
any kind of pulverable, mainly siliceous, rock may be employed. 
After the particles of this have been reduced to the requisite degree 
of tenacity, the mass is mixed with a quantity of protoxide of cal- 
cium, varying in proportion according to the mineralogical and 
chemical nature of the basis. When the ingredients of the compo- 
sition have become amalgamated, the mass is moistened, then placed 
in a mould to be coated with carbonate of lime, and afterwards 
subjected to powerful hydraulic pressure. After a variety of inge- 
nious experiments, Mr. Headley has attained great success in imitating 
the qualities and varieties of different kinds of marble. He employs 
oxide of iron largely as a colouring material, and finds that by silicate 
of potash extra hardness is given to the block, which renders it 
susceptible of a high degree of polish. The material has been 
extensively used in Canada for the last two years, and has realized 
everything anticipated. The patent right has been sold in eight 
counties fbr 12,000^. Messrs. Peto and Brassey have paid 4000^. 
for a licence to use it in the construction of the bridges of the Grand 
Trunk Hallway. Hydraulic pressure is used to the extent of 1000 lbs. 
to the square inch, and 30,000 blocks are turned out of a machine 
on the rotatory principle daily, and are ready for building, thus 
saving the squaring of stone or the burning of brick, and making a 
much more handsome structure, and at a lower cost. — Correspondent 
of the Leeds Mercury. 

ARTIFICIAL MABBLE. 

Mr. Felix Abate, of Naples, communicated to the French 
Academy of Sciences, at its last meeting, a New System of Mould- 
ing, which gives to plaster the hardness and durability of marble. 
He places the plaster in a drum turning horizontally on its axis, and 
admits steam &om a steam-boiler; by this means the plaster ia. 
made to absorb, in a short space of time, the desired quantity of 
moisture, which can be regulated with the greatest precision. With 
X^laster thus prepared, and which always preserves its pulverulent 
state, he fills suitable moulds, and submits the whole for a short 
time to the action of an hydraulic press. When taken out of the 
moulds, the articles are ready for use. This process is simple and 
economical, the cost of the manufacture very little exceeding that 
of the material. The plaster thus prepared is perfectly hard and. 
compact, taking the polish of marble. The most delicate bas-reliefe 
and highly-finished medals may be produced from it, with the same 
perfection as they have in the original. An experience of three 
jrears has shown that productions obtained by this process resist the 
most unfavourable atmospheric inftueticea^ itcMcv therefore be em- 
ployed as well for works in the open »ir ;u& iot ^^*\ii\«n!at <A \Mk^^- 
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ings. Mr. Abate proposes to substitute this substance for all oniamental 
purposes where marble or stone has been hitherto employed ; and 
fix»m calculations which he has made, he is of opinion that it will 
cost but a fifth or sixth of the price of cut stone of the first quality. 

EHERT PAPEB. 

The Monitewr Industriel mentions an ingenious method of obtain- 
ing fine Emery Paper for polishing metaln. Slips of paper, coated 
with fresh starch size, are hung on ropes at different altitudes in a 
small room, which is afterwards carefully closed. A quantity of 
fine emery is then blown in by means of a ventilator through an 
aperture left for the purpose, by which means a dense cloud of emery 
dust fills the room, but only the finest particles rise in the air to a 
sufficient height for them to be deposited on the upper slips ; those 
of the second row receive a somewhat coarser sort, and so on ; while 
such particles as are too heavy, and therefore too coarse for delicate 
polish, fall to the ground at once. Thus, emery paper of different 
degrees of fineness may be obtained by a single operation, and sorted 
with mathematical certainty. 



NEW ZEALAND FLAX. 

Fboh experiments which have been made recently, it has been 
clearly established that the New Zealand Flax, when properly pre- 
pared, is equal in strength to the best qualities of Russian or Italian 
hemp, and would successfully compete in the manufacture of cordage 
with that material. At some trials made in one of her Majesty's 
dockyards, by order of the Board of Admiralty, it was found that 
cordage'made from the New Zealand flax bore a much greater strain 
than some of a similar size made from the hemp usually employed. 
In this case, as in the finer descriptions of manufacture, the great 
difficulty to be overcome is the removal, at a moderate cost, of the 
large quantity of resinous matter, which, in spite of the ineffectual 
mechanical or chemical means hitherto employed, serves to increase 
the bulk while it adds nothing to the strength of the rope. There 
are no grounds for supposing that the mechanical genius or mecha- 
nical science of this country will be unable to do upon a commercial 
scale for the phormium tenax, what the nail and the shell and a few 
hours' steeping in cold "water once accomplished for the few domestic 
wants of the native tribes of New Zealand. — Australian and New 
Zealand Gazette. 

LOZENGE-MAKIXa IfACHINERY. 

Mb. D. Lesseb has patented certain improvements in Machinery 
or Apparatus for making Lozenges or other similar articles. An 
upper and lower set of rollers compress the lozenge paste to a proper 
thickness for the die, and a box or sieve scatters finely- powdered 
sugar upon the upper suiface of the sheet of paste as it goes throM^ 
the rollers. That the under surface may also be "i^vjdet^id, >Jaft Vs^«t 
rollers revolve in boxes of pulverized sugar. "Wbfexi ^^ ^-w^Xfc 
iaB become thinned, it is propelled over a "be^i coxi\i«WDL\xk^ ^\e^'-! 

a 
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punches now descend, cat out the lozenge, and press it into the lower 
die, impressing a design upon both sumkses of the lozenge. These 
punches then rise from the dies, leaving the lozenges in them ; the 
bed then moves, and plungers force out the lozenges on to a tra- 
versing cloth for drying. 

NEW PROCESS OF MAKING BREAD. 

A NEW process of Bread-making has been patented by Dn. 
Dauglish, and tested at the large establishment of Messrs. Carr 
and Co., in Carlisle. The process of fermenting bread has ever been 
one of the greatest difficulties which the baker has had to contend 
with : the change of material, or the slightest change of tempera- 
ture, has often spoiled a good baking; and fermentation has always 
been attended with uncertainty. To remedy this, chemicals injurious 
to health have been frequently used, to make the bread rise, or 
impart to it a good colour. But this is by no means the least evil 
attending the process. Fermentation is almost synonymous with 
decay : it is produced by the action of the barm, or yeast, upon the 
particles of starch in the flour, thus liberating minute bubbles of 
carbonic acid gas which permeate the entire mass of the dough, and 
make it '*rise." The chemical change, .however, which here takes 
place is such that it has been estimated by M. Dumas that in 
France 17i per cent., and in £ngland,8i to 12 per cent., is wasted by 
the decomposition which takes place in the process of fermentation. 
The fermentation of bread is similar to the fermentation of beer 
and wine, the difference being, that wh^-eas, in the latter process, 
the deleterious material of the yeast sinks to the bottom of the cask 
when the liquor clears, the noxious matters cannot sink in the dough, 
but must remain incorporated with the bread. In the new process 
patented by Dr. Dauglish no yeast or baking-powder is used, the 
riang of the doigh being effected by water impregnated with car- 
bonic acid gas. The idea of making bread with aerated water is no^ 
a new one : a patent was taken out for such a process some years 
ago, but it was then found that when the flour was mixed with the 
impregnated water the gas escaped before the bread had time to 
rise. 

The novelty of Dr. Dauglish's patent consists in preventing the 
escape of the gas from the water, by subjecting the materials to an 
outward pressure of carbonic acid gas while the flour is being mixecE 
with carbonated water. The carbonic acid gas is generated in such 
apparatus as is usually employed by soda-water manufacturers ; the 
gas is pumped into a large reservoir, from which it is forced, as it is 
requircKl, into a vessel containing water — ^the absorbing power of 
water for carbonic acid being very great. The kneading machine is 
a strong iron retort, fitted with air-tig^t lids, and provided with 
revolving prongs in the in^de for mixing the dough. In tiie machine 
now in operation this retort is capable of containing 40 stones of 
£our. Into this are put 20 stones of flour with the requisite amount 
of salt. A Btxeaaa of oarbonic acid gas is ioto^ Veto tVL<& Totort, and 
A su/Scient quantity of carbonated watfiar i» a^^Vtoi vA'wcS^nfiaLsdL 
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with the flour and salt ; the gas with which the water is impregnated 
being prevented from escaping by the pressure of the ambient car- 
bonic acid gas. As soon as the flour and water are mixed, a pipe is 
opened, and the loose gas is let out. The consequence of the 
pressure being taken away from the service of the paste is, that the 
gas which was held in solution by the water, operates in precisely 
tiie same manner as the gas in a bottle of soda-water when the cork 
is removed, the dough rises and fills the retort, occupying twice as 
much space as before. The bread is then ready for being worked into 
k>aves — ^the only operation that will necessitate handling. The 
rising can be regulated by the pressure of gas ; so that^ did the 
steength of the machinery permit, the bread might be made of 
ahnoe4i any lightness. The pressure of the gas, and the quantity of 
water admitted, are of course regulated by gauges. 

We may summarize the advantages which the new process is cal- 
culated to possess over the present system of bread-making. 1. 
The bread will be free from every impurity, for the only materials 
used in its manufacture will be flour, water, and salt. After the 
revelations of the Lcmcet, all will rejoice if by any means bread can 
be had absolutely pure. 2. The same weight of material that is put 
into the kneading-machine will come out, for there will be no loss by 
fermentation, and thus there will be considerably more bread made 
out of a sack of flour than at present. 3. There will be a great 
saving of time. Bread-setting now occupies 8 to 10 hours ; by the 
new process it will occupy as many minutes. 4. The cost of the 
gas will, it is expected, be considerably less than the average price 
of yeast in different parts of the kingdom. Finally, it is stated that 
should the whole of the bread in the kingdom be thus made, a saving 
would be effected of an amount equal to our entire importations of 
foreign wheat. 

AMERICAN BBEAD-ENEADING MACHINE. 

Mb. Bbbdan, of New York, has built a machine, and placed it on 
trial at an ordinary French bakery in that city, and the quality of 
the bread it produces is not excelled by the most careful haiid work. 
The defects of machinery applied to this operation have been chop- 
ping up the dough, or working it short and heating it so as to kill 
the flour, instead of preserving a certain continuity of the mass in 
combination with a thorough mixing process, incorporating the air 
perfectly — effects which are producSi by the violent action of the 
hands and arms of the workmen in punching, squeezing, drawing 
out and doubling up the dough. Mr. Berdan imitates the manual 
operation of kneadmg dough, and has succeeded in producing the 
same effects. The machine will knead a batch of ten barrels of flour 
every half hour, and is worked by a light application of steam* 
power in connexion with the machinery of the automatic oven. 
This is a stationary cylinder of wood, open on the top, ten feet Iqui^ 
by six feet in diameter, in which is a horizontal eW^, «>o \beKK£Ki^ 
that the inaide beads of the cylinder revolve m\^ \t *, V[i<^ Qii \^%b» 
ieadg, extending aerosB near the periplxery, ato irou\)«x«, nwjxsiVv*. 

G2 
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form, which mix and thoroughly incorporate the flour and water as 
they revolve. This kneading is the first in order after the sponge is 
raised, and is performed by the rotation of the cylinder in a few 
minutes. Another operation is executed by an additional cross-bar, 
which is moveable, and is inserted at the right time ; it swings on 
hinges in an eccentric manner, and plunges into the dough at the 
bottom of the cylinder, cuts off and raises up a portion of the dough 
till it passes over a certain point, spreading and drawing it out in 
the act, and then throwing or flapping it down with force so as to 
inclose the air and imitate the same motion and result accomplished 
by the workman with bis bands and arms. This movement is con- 
tinued until the dough is perfectly kneaded, when it is taken out by 
a trap- door, and the machine is ready to receive another batch. 



GERMAN TEAST. 

Mb. Hennel has patented the manufacture of German Yeast 
from Flour. To obtain 10 lbs. of this German Yeast, the inventor 
takes 24 lbs. of flour of malted wheat, the same of flour of malted 
barley, and the same of rye flour. To this mixture water is added 
(at 30° Reaumur), and the mass stirred to a thin paste. This paste 
& then raised to 45° Keaumur by hot water, and afterwards 
cooled down to 30° Beaumur ; next are added 2} lbs. of wheat starch 
dissolved in cold water ; and 5 oz. of double carbonate of soda, and 
24 oz. of tartaric acid, severally dissolved in lukewarm water, 
together with l^lbs. of common yeast. The mass wiU now re- 
quire hot or cold water to bring it to 27° Reaumur, when it is 
left 12 hours to ferment. After this it is pressed through a hair 
sieve, and in eight or ten hours the yeast forms on the bottom of the 
eask. This yeast is taken and put into double bags, which are sub- 
Biitted to pressure to free it from moisture. 



BBOWN BREAD. 

The Compter Bendus of the French Academy of Sciences of Paris, 
contains a very long paper, which is of some scientific and of more 
practical interest, on the art of making Bread. It appears that the 
bran of ground wheat contains an active principle or ferment, which 
has hitherto not been rightly understood by chemists, and to which 
the name of cSrialine has now been given. This ferment can, we 
are told in the paper before us, be neutralized by the application of 
glucose, employed in a particular way ; and being neutralized, the 
greater part of the bran becomes transformed into good flour. In 
other words, what in France is called bread of the second quality, 
which the common people are obliged to eat on account of its cheap- 
ness (though they do so with a certain degree of repugnance), can 
be done away with, and bread equal to that of the first quiility, 
which is consumed by the better classes, can, without increase of 
expense, be substituted for it. Thus the new system seems to be of 
great utility ; and it is desirable that our \Mke(t% f^io\)\ii Ytvo^uire into 
it The bread produced is lepreBenWd to \>« 'vvrj ^^\a2o\^ «sA 



mECHAiaCAL AND rSEFTTL ABTS. 101 

wholesome. In the course of the experiments which the new plan' 
necessitated, a curious chemical fact was discovered, — namely, that 
the dark colour of bread of the second quality is not caused, as has 
always been supposed, by the presence of bran in the flour, but by 
a peculiar fermentation of the flour. The discoverer of the im- 
proved system is M. M^ge-Mouri^. — Literary Gazette, 



MILITABT COOKERY. 

Captain Grant has described, at the Royal Institution, his plans 
for the application of heat to Military Cookery. He first exhibited a 
model of an open stove, extensively used in Brussels, which projects 
from the fire-place, and radiates heat from the sides and top, at the 
same time that it possesses the English requisite of presenting a 
cheerful-looking fire. This stove has also the important advantage 
of preventing the chimney from smoking. An economical stove for 
the poorer cUsses was exhibited, in which there is an arrangement 
for baking, boiling, and roasting, by means of a small fire inclosed 
in iron plates, the heat from which is carried by a flue round the 
top of the oven, instead of the bottom, as usual ; and by the intro- 
duction of a thick tile the heat is communicated to the bottom. 
Tl^e economical application of heat to military cookery was illus- 
trated by several models of cooking apparatus, contrived by Cap- 
tain Grant, which have been practically employed with great advan- 
tage at Aldershott. The plan, in its rude form, as adapted for cam- 
paigning, is to dig a long trench about a foot wide, at one end of 
which a chimney may be constructed of pieces of turf, piled one upon 
another, with a hole in the centre. On the top of the trench, iron 
plates are placed with holes, into which camp- kettles will fit, and 
the fire is lighted in the trench, the top of which being covered by 
the camp-kettles, there is a good draught established through the 
chimney. By this contrivance a number of camp-kettles may be 
effectually heated with a small consumption of fuel. At Aldershott 
the same principle is carried out in a more finished manner. There 
are a brick-work trench and moveable fire-bars, and an ash-pit ; and 
a well-constructed chimney in the centre serves to make a draught 
in two directions. The iron-plates and the camp- kettles are larger, 
and the heat thus generated is so great that when the ash-pit is not 
cleared, the thick iron fire- bars have been occasionally melted like 
lead. Captain Grant said, that with this cooking apparatus dinners 
fi>r 23,000 men have been cooked with an expenditure of fuel of only 
half a pound to a man. By a recent contrivance, baking has also 
been effected by placing the oven in an enlargement of the chimney. 
Another contrivance suitable for campaigning is a portable cooking 
canteen, by means of which, with the aid of a small quantity of 
patent fuel, a soldier's ration of meat and vegetables may be cooked 
in haJf an hour. « 

TATSXT LIFE-PRESERYINQ AND VBNTILATlTSa 'WIS'DO^-^KSSSfi^, 

ANingenioua oontrivanee has been invented by "M.e^«». Tytf3iK.«sA 
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CHiTer, of CnnbonmHrtreei, Lmcester-square^ for the purpose of 
obfriating tlie seriouB accidents which too often occnr from cleaning 
the upper windows of a house from the outside^ and also for render- 
ing windows more adapted to purposes of ventilation. The sashes 
oonsist of two frameworks, one of which is fixed to the ropes of the 
window, and the other, containing the glass, is made to fit tightly 
inside the permanent portion, and is secured there by two locks. 
Thus, by simply undoing the two fastenings, the whole window, 
which is usually secured by a pivot to the lower end of the perma- 
nent sash, can be turned completely inside out, and cleaned at leisure. 
A small diain is also attached to the top of the lower sash, to allow 
of its being inclined slightly into the room, leaving an aperture 
sufficient for ventilation, and at the same time passing the draught 
over the heads of the inmates. The whole window may be removed 
from the sashes with the greatest facility, without the removal of 
the ropes, or of the beading, in order to introduce large pieces of 
furniture, pianofortes, &c., into the upper rooms of a house, which 
cannot be conveniently carried up-stau-s. One of the greatest advan- 
tages of the invention is, that its extreme simplicity allows of its 
being easily adapted to old sashes at a comparatively trifling cost. 
Contrary to the idea which would be naturally conveyed from a 
description, there is in reality little chance of the glass getting broken, 
even when not very carefully handled. 



PATENT FAMILY FIBE-ESCAFE. 

This invention, by Mr. Thomas Rose, of Manchester, consists of a 
cage or cradle of light but strong iron wire, and with an iron 
bottom ; to the cage there is attached by chains a hood ; and the 
whole is covered with flannel, chemically prepared, so as to be unin- 
Sammable. A large opening is left in the covering, so that any 
person can step into the cage, be protected, and without the pos- 
ability of falling out. The escape is said to weigh only 21 lbs. When 
not in use, the hood falls within the cage ; and the whole occupies a 
small box, which the inventor proposes to make plain or ornamental, 
so that it may appear like an ordinary piece of frimiture in the bed* 
room of the upper or middle classes. For the eflective use of the 
escape, an iron bar would be required across the window near to 
which it was kept ; and to this bar a hook at the top of the hood 
could be instantly affixed. The cage being then pusl^ out of the 
window, with its ropes, all is in readiness for use ; and in cases of 
fire, the occupants of the house could be lowered by themselves 
personally, or by some one who might remain to the last in the 
room, or by firemen or neighbours in the street. We are told 
that from the friction of the ropes in the pulleys, a person lowering 
himself would have to bear or support only one- third of his weight, 
which can be done without inconvenience. Ropes are attached to 
the bottom of the cage, so that, during its descent, it can be kept 
clear of window dressings, or brought over cqAW i 
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SEArBUCKSMBB CUBABLX. 

Db. W. p. Habbis, surgeon to^the Khersonese steamship, writes 
to the Lcuncet: — '*As surgeon to one of the first-class American 
steamships, whidi each Yoyage carries over to Portland at least 400 
emigrants^ I may state that, in the greater number of instances, I 
allow the stomach to discharge its contents once or twice, and then, 
if there is no organic disease, I give five drops of chloroform in a 
Kttle water, xmd, if necessanr, repeat the dose in four or six hours. 
The almost constant effect of this treatment, if conjoined with a few 
simple precautions is to cause an immediate sensation, as it 
wore, of warmth in the stomach, accompanied by almost a total 
Telief of the nausea and sickness, likewise curing the distressing 
lieadache, and usually causing a quiet sleep, from which the pas- 
senger awakes quite well." 



LONDON WATEB. 

That indefatigable analyst of the comestibles which we consume 
-for our dsttly nutriment, Ihr. Hassall, F.L.S., has handed an in- 
teresting Eeport to the General Board of Health on the'microscopical 
examination of the Metropolitan Water Supply under the provisions 
•of the Metropolis Water Act. The conclusions deduced from the 
learned doctor's analysis are by no means satisfactory. They show 
that the waters supplied by the nine metropolitan water-companiea 
gtill contain considerable numbers of living animal and vegetable 
productions belonging to different orders, genera, and species, but 
especially to the orders or tribes annelidae, entomostracese, infusorise, 
•conferveae, desmidese, diatomaces, and fungi. These living organic 
productions were found particularly abundant in the waters supplied 
by the Southwark and Yauxhall, the Lambeth, the New Biver, and 
the Hampstead Companies; they were rather numerous in the 
•waters of the Grand Junction Company, but much less abundant in 
the waters of the Chelsea, West Middlesex, Kent, and East Lcmdon 
Companies. The waters most tainted with organic matter were 
cloudy and opalescent, whereas those which contained a smaller 
•quantity of such productions were clear and bright. It follows that 
the metropolis is still supplied with comparatively impure water — 
that is to say, with water tainted with numbers of living vegetable 
and animal productions, which are not present in the purer waters 
of the Pluxnstead, Woolwich, and Charlton Company. Great im- 
provement, however, is manifest in the condition of the present sup- 
plies as contrasted with those of 1854 (before the recent Act was 
passed). It should be stated, on the other hand, that the examinations 
were made in the depth of winter — that is, at the period most un- 
fiavourable to the development of animal and vegetable life ; a very 
excellent test is the colour test, for if the water, viewed in bulk, 
present any decided tinge or colouration, it is generally impure. 
Now, the waters of all the companies exammed "^T%ae\i\fc^ %. '^^rj 
mark^ yellowish green colouration, which "becaHve TCiate ^Nvsvia %a 
ftiie water was concentrated by evaporataon. A. d©\i8SL'ei^ ^i^iCiWsc^. ^^ 
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the various forms of animal life which still contaminate our water Is 
supplied hy Dr. Hassall. 

BOOPS AND STONE OP THE NEW PALACE OP WESTMINSTER. 

Sib Charles Babbt, K. A., has addressed to the public journals 
the following letter : — 

Sib, — Public attention haTin^, bj a recent discussion in Parliament, been 
directed to the condition of the iron roofs and the stone of the New Palace at 
Westminster, the following information respecting them may not be unacceptable 
to your readers, and may serve to remove any misapprehension that may exist 
on the subject. 

Metal roofs were not contemplated in the original design. They were resorted 
to upon the adoption, by the Government, of Dr. Reid's plans for warming, ven« 
tilatmg, &c., by which they were required to contain, as they now do, the main 
smoke flues of the building; and therefore it became necessary that they should 
be constructed entirely of nre-proof materials. A coating of zinc in preference to 
paint for the external plates was adopted, upon the strongest testimonials from 
the French Government, and other sources, as to its lone and successful use in 
France, where it still continues to be employed extensively, particularly in the 
dockyards of that country. Since its adoption at the New Palace at Westminster, 
it has also been extensively used, both in public and private works, in this 
country, and is still being used by .the Government in our own dockyards* 
Experience, however, has proved that it is not capable of offering a long resis- 
tance to the deleterious effects of a smoky and impure atmosphere, and the roofs 
of the New Palace at Westminster have consequently become partiaUy covered 
with an oxide of iron, or rust. As regards their stability and weatherproof 
qualities, however, they are none the worse on that account. No difficulty, 
moreover, exists in resisting all flurther oxidation, by covering them with one of 
the anti-oxide compositions now in use, which may be done at a very moderate 
cost. Several of these compositions have been in course of trial, in various parts- 
of the roofs, for some time past ; and I have reason to believe that I have dis- 
covered one that may be saia to be almost imperishable. 

The choice of the stone adopted was the result of the labours of a Commission 
consisting of two of the most eminent geolo^ts of the day, an intelligent mason, 
and the architect, who in the year 1838 visited every quarry and locality in the 
kingdom likely to furnish building-stone. The stone at Ajiston, in Yorkshire, 
was selected and adopted by the Gk>vemment, and every precaution has been, 
taken to obtain a supply from the best beds of it. Upon the whole, it has turned 
out to be at least as good as any stone hitherto employed in London. Portions of 
it, in particular situations, and under peculiar conditions, have doubtless jrielded 
to the deleterious effects of a London atmosphere ; but the proportion of the 
parts affected, to those which are perfectly sound, is infinitesimally small ; and it 
IS remarkable that the decomposition is almost exclusively confined to the plain 
faces, the moulded and carved portions of the work being generally as sharp and 
perfect as when first executed. To say, therefore, as has been recklessly asserted, 
that the stone is perishing in all directions, conveys a most unfair and exaggerated 
impression relative to its actual condition. Various economical means, however, 
are available for arresting all fnrther decomposition of the parts affected, ana 
experiments have been in the course of trial for years, with a view to determine 
upon the most effectual and unobjectionable process to be employed ; and it is 
hoped, therefore, that ere long all further decomposition will be successfully 
arrested. I am, &c., 

Chablss BjLBBY. 

Old Palace-yard, 30th June, 1857. 

A NEW BOIENTIFIO COLLEGE FOB YOUNG MEN. 

A College for the Education of Young Men has been esta- 
blished at GdoU — a lai^e mansion, situated in a park between the 
Va/o of Neath and the Bristol Chibnixei, bemf^, oi covjto^, \tv South 
Wklea, The plan of this ooll«ge iB a ixioftt «A\iivnX^« cnv^ «ki<^ 
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appears to us to afford all the adyantages which can possibly be com- 
prised tkt the present day in an institution of the kind. The founders 
have laid down a scheme which, if faithfully and skilfully carried 
out, will offer to the rising young men of this country opportunities 
for obtaining a higher and sounder culture in science than they have 
ever yet had placed within their reach. Of course, any educational 
scheme, however exceUent, may be rendered futile by defective 
management ; and we have no further knowledge of the proposed 
college than is given in a little treatise* recently issued with the 
view of making its character known. But the publication of a very 
admirable plan, and a very sensible treatise upon it, affords good 
ground for high expectations of what is to follow. — Mechanici* 
Magazme, No. 1768. 

THB NEW BEADING* BOOM AT THE BBITISH MUSEUlil. 

This magnificent addition to our national Museum, which was 
in i)art described in the Year-Booh of Facts, 1866, pp. 92-93, is 
now completed. It originated with Mr. Panizzi, the chief librarian, 
and was designed by Mr. Sydney Smirke, and is placed in the 
quadrangle of the Museum, of which it does not occupy the whole, 
there being a clear interval of from 20 to 80 feet all round, to give 
light and air to the surrounding buildings, and as a guard against 
possible destruction by fire from the outer parts of the Museum. 

*' The Beading-room is circular, uid is roofed with a dome 150 feet in diameter, 
its height being 106 feet. In this dimension of diameter it is only inferior to the 
Pantheon of Bome by 2 feet ; St. Peter's being only 139 feet ; St Maria, in 
Florence, 139 feet ; the Tomb of Mahomet, Bejapore, 135 feet ; St. Paul's, 112 
feet ; St. Sophia's, Constantinople, 107 feet ; and the church at Darmstadt, 106 
feet. In otner particulars our new dome is far superior. The new Beading- 
room contains 1,260,000 cubic feet of space ; its * suburbs,' or surrounding 
libraries, 760,000 cubic feet. The building is constructed principally of iron, 
-with brick arches between the main ribs, supported by twenty iron piers, having 
a sectional area of 10 superficial feet to each, including the brick casing, or 200 
feet in all. This saving of space by the use of iron is remarkable, the piers of 
sapport on which our dome rests only thus occupying 200 feet, whereas the piers 
of the Pantheon of Bome fill 7477 feet of area, and those of the Tomb of 
Mahomet 5693 feet. Upwards of 2000 tons of iron have been used in the con- 
struction. The weight of materials used in the dome is about 4200 tons — viz., 
upwards of 200 tons on each pier. The first standard was only fixed in January, 
1866. The framework and scafiblding upon which the dome rested were removed 
on the 2nd of the following June. ]So subsidence or ' set' of material was ob- 
servable on the wedges being removed. The entire dome was roofed in, and 
copper covering laid m September, 1865. The roof is formed into two separate 
spherical and concentric air chambers, extending over the whole surface ; one 
between the external covering and brick vaulting, the object being the equaliza- 
tion of temjterature during extremes of heat and cold out of doors: the other 
chamber, between the bnck vaulting and the internal visible siurface, being 
intended to carry off the vitiated air from the Beading-room. This ventilation ia 
^ected through apertures in the soffits of the vrindows, and partly by others at 
the top of the dome ; the bad air passing through outlets provided around the 
lantern. In order to obviate the effects of condensation, all the sk]rlights, lan- 
terns, and windows throughout the building are double. The quantity of glasa 
used amounts to about 60,000 superficial feet." 

♦ The Principles of Colleffiate Education Dueutsed ond lSXv.c\dQiked^ va a 
Deteripiion qf Gnoli College, Vale of Jieath, South WaUt. "a. ^\»!dSot^> 
Cbarmg-OToaa. 1867, 



106 TBAlt-BOOK OF PACTS. 

BXPBBIMIBNTS WITH SILKWOBMS. 

A PAPES has been read to the Society of Arts, *' On Experimenta 
with Silkworms, with a view to Improve the present Silk-jrielding 
of Bengal," by Mr. T. Bashford, of Surda, East Indies. After 
having devoted his attention to silk-reeling in Bengal for nearly 
twenty years, with a view of producing a thread as fine and as well 
suited for manufacturing purposes in Europe as French and Italian 
silk^ Mr. Bashford has succeeded so far as to merit the medal of the 
Society of Arts, for his superior quality over other Bengals, having 
surpassed China, and come up very close in the finer sizes to middling 
Italian. He gave some account of the various species of silkworms 
known in Bengal. It requires ten thousand of the best cocoons to pro- 
duce one pound of good silk ; in France, 2500 cocoons produce the 
same quantity. With a view to improve this produce, Mr, Bashford 
imported a large quantity of the best French, Italian, and China 
^g^> to engraft upon the dififerent species of the Bengal race, 
various details of the experiments were then given ; but Mr. Bash- 
ford sums up by saying, that as he had spent three years in trying 
ineffectually to engraft a superior nature and invigorate the common 
stock, he felt discouraged, and would gladly have the opinion of 
naturalists as to the probability of his object ever being attainable^ 
and the proper steps to be taJten for realizing it. The paper con- 
cluded with some remarks upon the mode of rearing silkworms 
practised by the natives in BengaL 

CAUSES OF FIBES. 

A PAPEB has been read to the Institute of Architects, by Mr. G. 
G. Fothergill, "On the Causes of Fires in London fix)m 1833 to 
1856 inclusively." It appears that the total number of fires attended 
by the Fire Brigade during these 24 years have been 17,816, giving 
an average of 742 in a year, or very nearly 2 in every twenty-four 
hours. The average number of fires in each year from 1833 to 1848 
was, — ^totally destroyed, 26*4 ; considerably damaged, 194*2 ; slightly 
damaged, 433*5 ; total, 654*1 ; and during the 8 years 1849 to 1856 
— ^totally destroyed, 26*7,* considerably damaged, 273*9; slightly 
damaged, 618 ; total, 918*6. Hence it appears that while the total 
yearly average has advanced in the last 8 years by about 40 per 
cent, as compared with the preceding 16 years, the number involving 
entire destruction has remained almost stationary. Of fires caused 
by candles, curtains, and gas, those in drapers' shops were 61 *8 per 
cent. ; at lodgings, 52*7 ; at private houses, 47*9 ; while in 22 trades 
out of 96 no fires have been traced to such a cause. A very con- 
siderable per centage of total destruction was observed in churches — 
viz. 8*8, a higher proportion than that among carpenters, japanners, 
lampblack makers, musical instrument makers, and varnish makers. 
One reason for this may be, that places of worship are left un- 
watched and unoccupied when not in use. A large proportion of 
the cases of total destruction of this class of builcUngs arose from 
tlie beatiDg apparatus. No instances oi \a\a\ ^Q&\x>3Le.\A.Qni <»fiurred 
Among colour'in&kers, illicit distiUers, ot Vviciiec TQ».\.<3ti-TSMak«». ^vs. 
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-fires among printers' ink makers had all been either total or con- 
«id«ubley and 34 fires in theatres showed no medium between 
absolute destruction and slight damage. 

PBXBSNT ANNUAL PRODUCTION OF IBON. 

Mb. Hewitt, of New York, in a paper presented to the Geo- 
graphical and Statistical Society, furnishes the following memoranda 
Tespecting the Production and Manufacture of Iron : — Oast iron can 
only be teaced back to the thirteenth century. Previously, the ore 
and charcoal were placed in alternate layers in a rude oven, and 
there smelted by a blast injected by a bellows worked by hand. 
Even so late as 1740^ the total annual product of England was but 
17,350 tons, made by 69 furnaces, at the rate of 294 tons per 
jtnnum to each furnace — say one ton per furnace for each working 
day. Mr. Hewitt estimates the entire annual product of Europe at 
that time at 100,000 tons, 60,000 of which were made in Sweden 
And Russia, and one-half of this quantity ejiported to England. 
The total consumption of iron in England at that day (only 116 
years ago, or since the birth of some persons yet living) was not 15 
pounds per head per annum, and that of all Europe but two poxmds 
per head. The whole human race did not then annually require or 
produce so much as one pound of iron per head. Now Mr. Hewitt 
produces data showing an annual production of seventeen pounds per 
head for the whole human family, or seven millions of tons in the 
aggregate, of which Great Britain produces rather more than one- 
half, and consumes at least one-fourth. The total product of 1856 
is estimated by Mr. Hewitt, from imperfect data, as follows : — 

Tons. Tons. 

Great Britain .... 3,585,000 United States 1,000,000 

France 630,000 Prossia 600,000 

Belgium 255,000 Germany (bal. of) . . . 200,000 

Bnasia 300,000 Austria 200,000 

Sweden and^orway . . 179,500 Spain ....... 27,000 

Italy and Elba .... 72,000 Denmark, &c 20,000 

Total 7,088,500 tons. 

Asia, Africa, and America outside of the United States, may pos- 
sibly raise this aggregate to 7,250,000 tons. 

The annual production and consumption of the several countries 
is estimated as foUows : — 

Produce Ck)nsame 

per head, lbs. per head, lbs. 

Great Britain 287 144. 

United States 84 117 

Belgium 136 70 

Prance 40 60 

Sweden and Norway 92 ..... 30 

Germany, including Prussia ... 60 60 

Austria 12i 15 

Bussia 10 10 

Switzerland — 22 

Spain 4^ 6 

The rest of the world too little to be compxnteCi. 
The intimate relatioDB of iron to industrial progresa «ii^«iSk$s\ssws^> 
as exhibited by this table, need here only be BWggesla^. 
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THE GBEAT BELL OF WESTMINSTER. 

Mb. E. Beckett Denison, M.A., has read to the Boyal Institu- 
tion a paper on this Great Bell, of which the following is an 
abstract.* After disclaiming the propounding of a scientific theory 
of beU-founding, and stating his object to have been the making of 
the best bell of 14 tons weight, Mr. Denison proceeded : — 

All that I have to do is to describe the observations and experiments which led 
me to adopt the paridctdar form and composition which have been used for this 
the largest bell that has ever been cast in England. The result is» undoubtedly, 
a bell which gives a sound of a different quality and strength from any of the 
other great bells in England. Of course it is very easy to say, as some per- 
sons have said, that we nave got a clapper so much larger than usual, in pro- 
portion to the bell, that the sound most needs be different. But the reply to 
that is equally easy : the bellfounders always make the clapper at their own dis- 
cretion ; and in order to make the most they can of their bells, you may be sure 
they will make the clapper either as large as they dare, with reg^ard to the 
strength of the bell, or as large as they find it of any use to make it ; because 
there is always a limit, beyond which you can get no more sound from a bell by 
increasing the clapper. In the Westminster bell we found that we could go on 
increasing the sound by increasing the clapper up to 13 cwt., or say 12 cwt., ex- 
cluding the shank or handle of the. clapper, or about ^V^h of the weight of the 
bell ; which is somewhat higher than the proportion found to hold in some of the 
great continental beUs ; but two or three times as high as the usual English pro- 
portion. And if the makers of the other large bells in England have found it 



difference in the size of the clapper is the conse<iuence of the beU having a much 
greater power both of bearing blows and of giving out sound than usual; and if 
we knew nothing more about the matter than that there is one large bell in Eng- 
land which will advantageously bear a clapper twice as heavy in proportion as any 
other, it would be enough to show that there must be some essential difference 
between the constitution of that and other bells, which is worth investigating. 

The art of bell-founding having sunk so low, as is indicated by what has taken 
place at the Boyal Exchange, and by the great bell of York being not used at all, 
after having cost 20002., except having the hour struck upon it by hand once a 
day, it was obviously necessary to begin at the beginning, as we may say, and 
take nothing for granted as proper to be adopted, merely because we find it in 
common use now. Accordmgly, when I undertook the responsibility of deter- 
mining the size, and shape, and composition of these five bells, the bell-founders 
having refused to take any responsibility beyond that of sound casting according 
to orders, the Chief Commissioner of Works authorized the making of such ex- 
periments as might be required before finally determining the design and compo- 
sition of the bells. Those experiments have onl^ cost about 1002., a small sum 
compared wiUi the value of this one bell, and quite insignificant compared with 
the miportance of success or failure in a national work of this kind. 

According to my observation, no beU is likely to be a good one unless you 
could put a stick as thick as -^th of the diameter between the side or waist of the 
bell, and a straight edge laid against the top and the bottom. There was a very 
marked difference between two of our experimental bells, which were alike in aU 
other respects, except that one was straighter in the waist than the other, and 
that was decidedly the worst. This condition is generally satisfied by the English 
bells ; indeed, I think the fault of their shape is rather the contrary, and that 
they open out the mouth too much, as if the bell had been jumped down on a 
great anvil while it was soft, and so the mouth spread suddenly outwards. The 
shape which we adopted, after various experiments in both du'ections, is some- 
thing between the shape of the great bell of Notre Dame, at Paris, and that of 
the great bell of Bow, which is probably much the same as that of St. Paul's, 
Tork, and Lincoln, as they all came irom the same foundry in Whitechapel. 

* See Tear-JBook qfFaeti, 1857, p. 63. TVte GrteaX CVcwiV \a ^«wsr^«\ «fc ^^. 
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Indeed, the sound-bow of tiiis bell is ftdler outside than the Paris bell, because it 
is thicker ; so much so, that a straight edge laid eztemallj against the top of the 
beU and the sound-bow would be thrown out bejond the lip ; whereas genendlj 
such a straight line would touch the lip, and just clear the sound-bow. I have 
found one other remarkable exception to this general rule of construction, and a 
remarkable coincidence with the external shape, and the proportions ot heiehty 
breadth, and thickness of our bell, and that is no other than the ^eat bell of 
Moscow, of which an exact section is giyen in Lyall's Runia, with various different 
-versions of its weight. The inside shape, however, is not the same, and I am 
satisfied not so go<xi, the curve being discontinuous, and presenting an angle just 
below where the clapper strikes, as m the Paris bell. That bell seems to have 
had a very short life, a large piece having been broken out in a fire the jear 
alter it was cast. Sir Boderiok Murchison tells me that the sound of the Russian 
bellB is remarkably sweet. 

I cannot find that the exact height of a bell makes much difference. The 
foreign bdls, except the Bussian ones, it seems, are generally higher than ours, 
being nearly fths of their diameter high, whether you measure it vertically inside, 
or obliquely outside from the Hp to the top comer, as the two measures are gene- 
rally much alike on account of tne curvature of the top or crown. Ours run from 
f rdJs to fths of the diameter, though there are some nig^her ; and on the whole 
my impression is against the high ones. The vertical height inside of all these 
bdla at Westminster is )|ths of the diameter. Lower than that, the bell does not 
look well ; I never saw an ugly beU that was a good one ; and it is clear, from all 
our experiments, that the upper or nearly cvlindrical part is of considerable im- 
portance, and though its vibrations are hardly sensible, it cannot even be reduced 
m thickness without iqjuryto the sound, of which we had a curious proof. A 
beU of the usual proportions, in which the thickness of the upper or thm part is 
one-third of the $ound-bov> or thickest part, sounds a third or a fourth above the 
proper note when it is struck in the waist, and the sound there is generally harsh 
anaunmusical besides. It occurred to both my colleague, the Eev. W. Taylor, 
and myself, that it would be better to make the waist thinner, so as to give the 
8«ne note as the sound-bow. After two or three trials we succeeded in doing 
this very nearly, and without reducing the weight below |th instead of ^rd of the 
8ound-l>ow. The bell sounded very freely with a light blow, and kept the sound a 
laag time, and a blow on the waist gave a much better sound than usual But 
for all that, when we tried it at a distance with another bell of the same size and 
sune tiiickness of sound -bow, but a tlucker waist, the thin one was manifestly 
the worst, and had a peculiar unsteadiness of tone, and sounded more of what 
they call the harmomcs along with the fundamental note, instead of less, as we 
expected. 

But still we have to ascertain what shocdd be the thickness of the sound-bow 
itself (which is often called for shortness the thickness of the bell). The large 
bells of a peal are sometimes made as thin as ^th of the diameter, and by one of 
the modem bellfounders even thinner, and the small ones as thick as ^th of the 
diameter. It is clear that the roost effective proportion is from ^ to ^. In 
casting peals of bells it is necessary to take rather a wider range, in order to pre- 
vent the treble being so small and weak as to be overpowered by the tenor; 
tiioug^ here I am convinced that the modem bellfounders run into the opposite 
error, and always make their large bells too thin. I know several peals in London 
in which the large bells are hardly heard when they are all mng, and are besides 
very inferior in quality to the others. Again, if you make the small bells too 
thick, for the purpose of getting a larger bell to sound the proper note, you 
approach the state in which the bell is a lump of metal too thick to have any 
musical vibration. This is a much less common fault than the other, because the 
nearly universal demand for as deep notes as can be got for the money is a strong 
temptation to make the thickest bells, i.e. the small ones, only just thick enough, 
and the large ones much too thin. 

The thickness of the Westminster bell was designed to be Aths of the diameter, 
or 9 inches, which would have made it 14 tons, tne weight which was prescribed 
for it twelve or thirteen years agp, lon(^ before I had anything to do withtVvft Vk%V^ 
or the clock. By some mistake in settmg out the pattern, or -m«^v[iv^>i>x« \S)l<svj\.^, 
which the foimden bare never been able to account for, ilift V>e\\.^«ATQaAft ^'va.. 
tbiek, which ia very nearly ^fch o( the diameter, 9 ft. 5\ m., audi'^Xas^ vftRX^^Bke^ 
the waght to 16 tons, mtbin 1 74 lbs., and raised the iLote itom IL iVaX \a ^. ^ ore- 



no YEAE-BOOK OF FACTS. 

tonately the same ratio of increase was made throughout, and ihe waist is 3|rin.». 
or one-third of the sound-bow, as it ought to be ; and therefore the onlj effect of* 
the mistake is, that the bell is heavier and more powerful ; for it being cast the 
first, the alteration of the note did not signify, as the four quarter-bells can as- 
easily be made to accord with E natural as with E flat. And as they will be 
rather smaller in consequence, the aggregate weight of the whole five will be 
about 24 tons, as I originaUy estimated. I nave onhr to add, with reference to 
this part of the subject, tnat the width of the bell at the top inside is half the 
width at the mouth, as it generally is ; though in some bells — for instance, the 
great clock bell at Exeter — it is the outside diameter that ia made half the 
diameter at the mouth. It is of no use to state here the precise geometrical rules 
by which the pattern of a bdl, of what we now call the Westmmster pattern, ia 
drawn, as they are purely empirical. I mean, that having got a bell, by trial, 
which we all agreed was better than any other, I made out some sufficiently- 
simple rules for drawing the fieure of its section by means of a few circles, whose 
radu are all some defimte nunu>ers of 24ith parts of the diameter of the bell : but 
there is no kind of ct priori reason, that I know of, why a bell whose section or 
tweep is made of those particular curves, should be better than any other ; and 
therefore I call the rules for tracing the curve merely empirical ; and as they 
would be of no use to any one but bellfounders, who know them alreadj, or easily 
may, if they like, I shall say no more on this part of the subject. 

As I have been asked many questions about the mode or calculating the size 
of a bell, so as to produce a particular note, and the answer is very simple, I mar 
as well give it, thoa^ it may be found already, vrith other information on this 
subject, in the only English book I know of which contains such information — I 
mean the second edition of my Lectures on Church Building ^ to which a chapter on 
bells is added. If you make eight beUs, of any shape and material, provided they are 
all of the same, and their sections exacU:^ similar figures (in the mathematical 
sense of the word), they will sound the eight notes of the diatonic scale, if all 
their dimensions are in these proportions— 60, 53i, 48, 45, 40, 36, 32, 30; whidi 
are merely convenient figures for representing, with only one fraction, the inverse- 
proportions of the times of vibration belongmg to the eight notes of the scale. 
And so, if you want to make a bell, a fifth above a given one — for instance, the* 
B bell to our E — ^it must be )rds of the size in every dimension, unless yon mean 
to vary the proportion of thickness to diameter ; for the same rule then no longer 
holds, as a thinner beU will give the same note witii a less diameter. The reason 
is, that, according to the general law of vibrating plates or springs, the time of 

vibration of similar bells varies as —.~ — ?'^.. When the bells are also com- 

(diameter)' 
pletely similar solids, the thickness itself varies as the diameter, and then the- 
time of vibration may be said simply to vary inversely as the diameter. But for 
a recent letter in the Time* from a Doctor of Music, who seems to have taken 
this bell under his special protection, it would have seemed superfluous to add 
that the size of the " column of air contained vrithin a beU" has no more to do^ 
with its note, than the quantity of air in an American clock has to do with the- 
note of the wire on which it strikes. You may have half-a-dozen bells of different 
notes, because of different thicknesses, all enclosing exactly the same body of air. 
I certainly agree with the opinion published by some of the beUfounders on a 
former occasion, that musicians are by no means necessarily the best judges of 
bells, except as to the single point of their being in tune with each other. 

The weights of bells of similar figures of course vary as the cubes of their 
diameters, and may be nearly enough represented by these numbers — 216, 152, 
110, 91, 64, 46, 33, 27. But as we are now only concerned with the making of a 
single bell, I shall say no more on this point, beyond desiring you to remember, 
that the exact tune of a set of bells, as they come out of the moulds, is quite a 
secondary consideration to their tone or quality of sound, because the notes can 
be altered, a little either way hj cutting, but the quality of the tone will remain 
the same for ever ; except that it gets louder for the first two or three years that 
the bell is used, probably from the particles arranging themselves more com- 
pletely in a crystalline order under the hammering, as is well known to tak» 
place even in wrought iron. 

The remainder of Mr. DeniBon's papet Te\ai\.e& \o ^ib o^xK'^QfratAAn 
of bell-metal, and by a table of aualyaea, aWwik ^^\» ^iX^"^ «»\ssmi&\«c 
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Bell contains less tin and antimony together, and more copper, than 
the old bells of York Minster ; and a great deal less tin in proportion 
to the copper than the famous bell of Eouen, which was broken up 
and melted into a cannon in the first French Bevolution. The mode 
of casting the bell, and hanging it, follow. For the entire paper 
see the Beports of the Boyal Listitution Weekly Meetings — March 6, 
1857. 

We have only here to add, that the Great Bell haying been con- 
yeyed from the foundry to Westminster, was cracked in tiie soimding 
before it was attempted to be raised, and has now to be re-cast. 



clutord's new method op lowebino ships' boats. 
By lids mechanically novel but simple invention,* — remedying 
Hie evils of the old system, productive of such melancholy loss of life 
at sea — ^a boat, when laden with a fuU crew, is, by the single act of 
one of the crew in the boat paying off a handline, at one and the 
same time nnlashed, lower^ evenly without the possibility of 
canting in descent, and entirely disengaged from the ship, whether 
at anchor or going at full speed. After having been subjected to 
most severe tnala during the last two years by the Admii'alty, the 
Emigration Commissioners, and the East India Company, this Boat 
has been adopted throughout their different services ; and has been the 
means of saving the uves of men who have fallen overboard (in 
nearly every case when the ship was in full sail) from H.M.S. 
Sffia/Mion (Captain Peel, commander) ; from the emigrant shipa 
Commodore Perry, Blwndell, Black Eagle, Washington Irving, and 
Ebiba Brahe; and from the Transatlantic, belonging to Messrs. 
Thompson, of Aberdeen. In several of these instsmces, the officers 
have officially reported that but for the boats being so fitted they 
wonld not have risked the lives of the crews in attempting to lower 
them, from tiie heavy sea running at the time. The example thus 
set by the Admiralty and the other public bodies above named, in 
providing for the crews and passengers of their ships so necessary a 
means of security in case of accident, will do incalculable good, and 
most lead not only to the laws now existing (though unhappily en- 
tirely disregarded) being enforced, but more stringent ones being 
passed for l^e better protection in future of life at sea. 



PRINTnsrO BY WATER POWEB. 

Ths MowtroK Standard is now printed by water power. The 
engine consists of two osciUating cylinders with pistons acting on 
the shaft of a driving pulley, the pistons being moved by water, as 
those of a locomotive or other steam-engine are by steam. It differs 
from the steam-engine chiefly in the absence of sliding valves, which 
are inappropriate to the employment of water in place of steam. 
The means through which these are dispensed with ax^ m \Xi&\!f^3^%;^ 
degree simple and ingenious. 

. 'iJfiwrifc^d in the r«flBr.JJaofc<BrPactt»lft», 13,4a. 
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THE BOYAL SOCIETY. 

TEffi firat anniversary meeting of the Royal Society, in their new- 
rooms at Burlington House, Piccadilly, was held on Nov. 30, the 
Lord Wrottesley, President, in the chair. After the Report from 
the auditors of the income and expenditure for the past year, his 
lordship delivered his annual address, in which he advocated the 
claims of science to the recognition of all who are interested in the 
moral and physical progress of the nation. In reviewing the ad- 
vance made in the department of terrestrial magnetism, he instanced 
the patient observations of Schwabe, of Berne, as an illustration 
of the valuable aid which one branch of science may undesignedly 
lend to another. For thirty years the obscure Swiss astronomer 
had daily noted down the appearance of spots on the solar disc, little 
thinking that his demonstration of a decennial period for the com- 
plete revolution of those remarkable phenomena would be made 
just in time to enable General Sabine to demonstrate in his turn the 
coincidence of that decennial period with that in which the pheno- 
mena of terrestrial magnetism — their maxima and minima — ^pass 
through a complete series. Modem science has no parallel to 
Schwabe's persevering labours. 

The Government having promised to dispatch a vessel to explore 
the Zambesi, Lord Wrottesley expressed a hope that the request 
made to the First Lord of the Treasury, by a deputation of members 
of the British Association and Fellows of the Royal Society, for a 
small party to be sent out to take a three years* series of magnetic 
observations near the mouth of Mackenzie River, in Arctic America, 
would also be granted. These observations are of especial interest 
to physical science, as in the latitude of the abovenamed river will, 
it is thought, be found the neutral point between the magnetic dis- 
turbances, or "storms," which manifest themselves at Point Barrow 
and Toronto simultaneously, but in opposite directions. 

The Foreign Secretary, Professor W. H. Miller, received the 
Copley Medal for Professor Michel- Eugfene Chevreul, to whom it had 
been awarded by the Council of the Society, as a testimony on their 
part of his long-continued chemical investigations. The true nature 
of saponification was not understood until he, many years ago, eluci- 
dated it in a memoir wliich remains among the master works of 
chemistry. It opened the way for those important branches of 
industry which now send light all over the kingdom, in the form of 
stearine and composite candles. To Chevreul we owe the discovery 
that coarse and low-priced oils could be made to yield hard fats, 
eminently useful in commerce and domestic life. He has also greatly 
improved the art of dyeing, and his late work On the Law of the 
Contrase of Colours, has, in the original and by translations, made 
bia name known wherever the fine aita ace cvjXtVv^Xft^. 
2>r. Edward JPrankland, the recently a^^ovotedL \w:^.^xKfc ot. Os^<&- 
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znistiy to St. Bartholomew's Hospital, was selected as the recipient 
of one of the two B<^al Medals placed every year by the Crown 
at the disposal of the Society, for — to quote the words of the award 
— " The Isolation of the Organic Badicals of the Alcohols, and for 
his Researches on the Metallic Derivatives of Alcohol.'* The other 
Boyal Medal was given to Dr. John Lindley, for his numerous 
researches and works on all branches of Scientific Botany, and 
especially for his Vegetable Kingdom and his Genera and Species of 
Orekidece. 

SCIENCE Aim THE GOVERNMENT. 

At the late Meeting of the British Association, in Dublin, the 
President, in his inaugural address, stated : An important question 
has been, for some years, under tiie consideration of the British 
Association, and that of the Koyal Society — the question, namely, 
whether any measures could be adopted by the Government or Par- 
liament that would improve the position of Science or its cultiva- 
tors in this country. The Parliamentary Committee of the Associa- 
tion have taken much trouble in the attempt to arrive at a solution 
of this large and complex question. They consulted, in the first 
instance, several of the most eminent scientific men of this country ; 
and in their first Report, presented to the meeting of the Association 
at Glasgow, they have analysed the replies obtained, and have re- 
commended certain general measures founded thereon. The most 
important of these are the provision, at the cost of the nation, of a 
central building in London, in which the principal scientific societies 
of the metropolis may be located together, and the formation of a 
Scientific Boiu*d, to have the control and expenditure of the public 
funds allotted to the advancement of science. This Report was 
under the consideration of the Committee of Recommendations at 
the last two meetings of the Association, and the opinions of the 
members of the General Committee have been since invited in refe- 
rence to its suggestions. The Council of the Royal Society have 
likewise deliberated on the same question, and have passed certain 
resolutions on the subject, which accord in substance with the con- 
dosions of the Parliamentary Committee. A copy of these reso* 
lutions was forwarded by Lord Wrottesley, as President of the 
Society, to Lord Palmerston, and motions have been made in both 
Houses of Parliament for the production of the correspondence. 
The first of the objects above referred to, namely, the juxtaposition 
of the scientific societies of London in one locality, has been since 
accomplished by the grant of Burlington House for the use of the 
Royal, Linnean, and Chemical Societies. 

THE BAKEBIAN LECTURE. 

The Bakerian Lecture for 1857, at the Royal Society, delivered 
by Professor Faraday, is ** On the Relations of Gold and Silver 
and other Metals to Light." 

The lecturer commenced by expressing a "hope ^i!aa.\. W\^ \MA\iNaJwsr^ 
tbe(xyofJigbt, when more fuUj and perfectly de^e^ope^, Tsva.-^ ^^"^^ 

H 
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comparing local actions with those which take place at a distance^ 
and even help towards the comprehension of the physical means by 
which the latter are carried on ; and with that view he endeavoured, 
experimentally^ to subject a ray of light to the action of particles so 
smedl in size as to have an inmiediate and near relation, not only to 
the undulations of light, but even to the far smaller motions of the 
parts of ether, which are supposed to produce, by their joint and 
successive action, the light- wave. He hoped that by choosing par- 
tides of a fitting substance, experimental results might be obtained, 
which, in the hands of the mathematical philosopher, might aid in 
perfecting the theory; and for this purpose gold was selected, 
because of its high opticAl qualities, shown in its comparative opacity, 
whilst possessing a real transparency ; its high yellow reflexion and 
its true green transmission ; its known action on light in very minute 
quantity ; its capability of extreme division ; its great gravitating 
force, which could be called upon for aid when the metal was in a 
state of extreme division ; its elementary character ; the integrity of 
its metallic state ; the facilities of testing its presence and condition ; 
and finally, because known phenomena seemed already to indicate 
differences of action on light, consequent upon its division. 

The properties of gold-leaf were first considered. If this be taken 

^ up on glass damped by breathing or moistening, and then water in- 
troduced between the glass and the gold as a cushion, the gold can 
be perfectly stretched, so that when dry it is fit for optical examina- 
tion : or if a diluted solution of cyanide of potassium be in like 
manner introduced beneath the gold, it can be more or less at- 
tenuated by solution, and then washed and dried. If gold-leaf tiius 
extended and attached, either to glass, or plates of rock-crystal, or 
mica, be heated, it gradually loses its reflective power and its green 
colour, and becomes transparent. This change takes place far below 
the fusing point of gold, and at a temperature as low as the boiling 
point of oil, if continued for several hours. When the heat is con- 
siderable, ^e gold-leaf suffers retraction of its parts, and becomes 
perforated by many fine holes, often symmetric in their form and 
dimensions ; but when the heat applied is the lowest competent to 
produce the change, it does not seem certain that the effect is due to 
such retraction : a good microscopic examination of this point is re- 
quired. When pressure is applied to such discoloured gold by a 
convex piece of rock-crystal of short radius (as half an inch or less)^ 
the green oolour of the transmitted ray reappears. This production 
of the green colour by pressure can often be referred to in different 
states of gold, as a proof, amongst others, that the metal is in the 
metallic condition. Silver-leaf undergoes a like change by heat, at 
even a lower temperature. When a gold wire is deflagrated near the 
surface of glass plates by a strong electric discharge, it is dissipated 
in minute particles, which are deposited on the glass. All these 
particles act with acid and chemical re-agents as gold acts, and there 
is no reason to believe they are anything but metallic gold. They 
^pear with precisely the same coVouts aii^ c\:Ax«£^«ra, whether the 

fi^iag^rationa are made in commoxL «ar, m ox^^ii, ox Va. Vi^x^ngisii, 
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«iid whefther the depoots are formed on glass, rock-crystal^ topaz, or 
mica. When heated by any cnrdinary means, the f^reen and grey 
parts change to a ruby or ruby-amethystine colour, and that whether 
surrounded by air or vapour of alcohol or ether. Agate pressure 
confers the green character on the heated deposits, and also, in fre- 
quent cases, upon that which has not been heated. 

Thin films of gold may be produced by placing a very weak solu- 
tion of chloride of gold, free from excess of acid, containing about 
one and a half grain of metal to two or three pints of water in a very 
clean glass' vessel, and allowing two or three small particles of phoS" 
phorus to float on the surface. 

In about twelve hours a film of gold will extend over the surface of 
the liquid, wluch may be raised from the fluid by plates of glass. 
Hie thinner parte of such film are scarcely visible, either by reflected 
4>r transmitted light ; the transition to thicker parts is gradual, the 
thickest being opaque, and their reflexion that of clean gold. The 
<solour by transmitted light varies, being grey, green, or dull violet. 
The films are porous, and act as pure gold, resisting all tiie agents 
which metallic gold resists. When heated, the transmitted colour 
changes toward amethyst and ruby ; and then the effect of pressure 
in pi^ucing a green colour is in many cases very remarkable — even 
tk touch with a card or the finger is able to cause the change. Whilst 
tiie particles of phosphorus are producing a film on the surface, it 
frequently happens that streams of a red colour descend from them 
through ^e fluid ; and if the phosphorus be submerged and left for 
twenty-four or forty-eight hours, this red product is easily and 
abundantly obtained. If the gold- solution be placed in a very clean 
bottle, and then a few drops of a solution of phosphorus in ether 
be added, and the whole agitated from time to time, the ruby-fluid 
is obtain^ in a shorter period. This fluid is apt to change in colour, 
ifecoming amethystine, violet- purple, and finally blue. When a 
light is looked at through the fluid, it appears transparent ; but when 
the eye is on the illuminated side, then the fluid is seen opalescent. 
If a cone of sun- rays be thrown by a lens into the fluid, the illumina- 
tion of the particles within the cone shows their pressure as undis- 
«olved bodies. All the particles are metallic gold, the ruby being in 
the finest state of division, the blue in a more aggregate condition. 
Professor Faraday considers a ruby glass coloured by gold to be ana- 
logous to this ruby-fluid, being a diffusion of gold particles through 
▼itreous matter. 

The relations of gold (and other metals) to polarized light are of 
the following nature : a leaf of gold inclined at a certain angle across 
« ray of polarized light (the inclination not being in the plane of 
polarization or at right angles to it) affects it as a thin plate of any 
uncrystallized transparent substance would do, t. «., the light appears 
in the analyser, and the plane of polarization is rotated ; or if a leaf 
of gold be held in an inclined position across a ray of unpolarized 
hght, the beam is polarized as it would have been m ^««Km%^TQxy^ 
Alika incUned plate of uncrystallized transparetit m^iXXet, 
23i0 gold, rendered green by heat or preaa^xe, ^Vcn «x»anfl»ft^ 
H2 
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does not appear to have acquired any particular tension or structure. 
Sulphide of carbon and crown-glass are optically so near each other 
that a plate of the latter immersed in the former is neutralized ; and 
though placed in an inclined position to a ray of light, either polarized 
or not, does not then affect it ; but gold (and all metals) is still far 
above either of these. Hence the gold-films obtained by phosphorus 
when attached to glass could be examined, and were found to have 
the optical properties of leaf-gold, the effect having no reference to 
the thickness of the film, but being most perfect in the thinner films, 
because they were in a more regular and perfect condition. 

In like manner, the deposits of gold (and other metals) obtained by 
electric deflagrations were examined and found to have the- same 
marked qualities in a high degree ; places where the film was scarcely 
visible on the glass, instantly showing the presence of the gold by 
their action on the polarized ray. In the same manner the very thin 
and almost invisible films, deposited occasionally on the sides of the 
vessels containing the gold fluids, showed themselves as gold. The 
thinnest layer of the fluid itself however rich in particles, held 
between two plates of glass, acted no otherwise than a layer of 
water. It appears by the deflagrations that the particles of gold 
must be deposited in a plane, and then, though discontinuous, they 
act in the manner of continuous films of ordinary uncrystallized 
transparent bodies. 

As to the quantity of gold in the different films or solutions, it can 
at present only be said that it is very small. Suppose that a leaf of 
gold, whi^ch weighs about 0*2 of a grain, and covera a superficies of 
nearly ten square inches, were diffused through a column having that 
base, and 2 '7 inches in height, it would give a ruby- fluid equal in 
depth of tint to a good red rose, the volume of gold present being 
about the ^Tnnnnr*^ P*^ of the volume of the fluid ; another result 
gave 0*01 of a grain of gold in a cubic inch of fluid. These fine 
diffused particles have not as yet been distinguished by any micro- 
scopic power applied to them. 

The lecture was illustrated by a great variety of extremely interest- 
ing experiments. In the courae of these. Professor Faraday observed 
that he had succeeded in obtaining pure and unalloyed gold-leaf 
from the parties employed in gilding the dome of the new reading- 
room at the British Museum. 



WHAT THE BRITISH ASSOCIATION HAS DONE FOR MATHEMATICAL 
SCIENCE. 

The President of the British Association, at the late meeting in 
Dublin, said, Twenty-two years ago we met in this city for the first 
time ; when important were the researches which were originated at 
that meeting, and the success with which they were carried out. 
Some of them I shall name as evidence of what the British Associa* 
tion has done for science. To begin with my own special pursuits. 
— 1. Tliere had been made at Greenwich during the preceding cen- 
turjr a. vast seriea of solar, lunar, and p\aTie\».r;j o\i&etN«.\.\w!i*, iaa.tch« 
Jpss in the world, of the highest importajice \iO p«tlfe<i\. ^^ '^\i^\a2r3 
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theory, but quite useless, because unreduced. How troublesome 
that process is none know but they who Lave used it, and it would, 
perhaps, never have been performed but that we obtained it from 
Government. It has been perfectly accomplished imder the direc- 
tion of Mr. Airy. — 2. There existed a collection of star observations, 
the Histoire Colette, the proudest distinction of the two Lalandes, 
comprising 50,000 stars, all, however, unreduced and nearly useless. 
These we have reduced ; and at a large pecuniary outlay, we have 
given to astronomers a catalogue not of less value than those of 
Bradley or Piazzi. — 3. We originated those researches on the 
Strength of iron, by which Hodgkinson and Fairbaim have added so 
much to the resources of constructive engineers. — 4. We called for 
the investigations, and supplied funds for those discussions of tidal 
phenomena by which Dr. Whewell has not only thrown light on a 
most difficult portion of hydrodynamics, but given precious aid to 
the practical navigator. — 5. Two years before that meeting, a great 
physicist had declared that to improve by theory the former was as 
hopeless as to get the equation of a breaker ; at that meeting a 
young man, then unknown, produced the germ of those researches 
which, extended under our auspices, and largely aided by our pecu- 
niaiy grants, have given J. Scott Russell a world-wide fame, and 
made possible the construction of those noble ships which, during 
the last month, have borne from your bay, at a speed twiee what 
was once thought Attainable, their freight of heroes, to uphold our 
nation's power — ^to avenge our slaughtered countrymen. — 6. Lastly, 
we set on foot that system of magnetic observation of which you 
heard last night, which has added so much to our knowledge of 
terrestrial magnetism ; nay, which has gone beyond our globe and 
opened a new range for inquiry, by showing us that this wondrous 
agent has power in other parts of the solar system. Is not this a 
list of achievements on which those of us who were then present 
may look with just pride ? May we not venture to hope that wheui 
in the next of its cycles, the Association shall return to this city, 
those who shall survive to witness that event shall have it in their 
power to record one yet more brilliant ? 



EEPOBT OF THE KEW COMMITTEE OF THE BRITISH ASSOCIATIOlir. 

Since the meeting of the British Association in 1856, the works 
necessary for lighting the Observatory with gas have been executed 
at a cost of 250^., which has been defrayed by a grant from the 
WoUaston Fund by the President and Council of the Royal Society. 

Soon after the meeting of the Association, in 1856, the Board 
of Works commenced the external repairs of the Observatory. 
These were completed in the following November. The Chairman 
having represented to the Chief Commissioner of Works the neces- 
sity for considerable repairs to the interior of the building, the 
Board of Works agreed to execute such repairs aA w^t^ «s^ *^^ 
necessary funds should be voted by ParWameixV. •, V>aft t^q^smk^ 
ydte has been passed, and the works bavebeeii vxoQee^<^^«r^. 
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The following memorandum relative to the re-establishment of sdf^ 
recording magnetic instruments at the Kew Observatory was sub* 
mitted to the committee by General Sabine, on July 22, 1856 : — 

" 1. The decennial period in the solar magnetic variations, and its coincidenoe 
with a similar period m the frequency and amount of the solar spots, appear to 
be highly deserving of attention in an observatory established, as Kew is, f<Mr 
pliysioal researches. 

" 2. There is reason to suppose that the permanency and regularity in the 
occurrence of the decennial period in the magnetic variations, and its coincidence- 
with the periodic variation of the solar spots, might be effectuallj and satisfao* 
torily tested by observations of both classes of phenomena at the alternate 
periods of maximum and minimum — say, for example, in 1857 and 1858 as the 
anticipated period of maximum, and in 1863 and 1864 as the anticipated period 
of minimum, and so forth. 

*< 3. The apparatus constructing under the superintendence of Mr. De la Bue- 
will, it is hoped, fulljv^meet the requirements of the research in respect to tli» 
solar spots. 

"4. Since the time when the magnetic self-recording instruments belonnng 
to the Kew Observatory were constructed under the direction of Mr. Bonidds, 
very considen^le improvements have been made in the art of photography, and 
the six months' trial, whichwas made by Mr. Welsh of Mr. BonsJds' instru- 
ments, has led in several other respects to suggestions for improvementa whidi 
could not but be expected to be required in instruments of so novel a kind, while 
at the same time the six months' trial referred to has placed beyond doubt the 
sufficiency of a properly conducted research, by means of sel£>recording instnu 
ments for the exammation of the solar magnetic variations." 

The committee authorized Mr, Welsh to proceed with the cony 
struction of the instruments, which have now been completed at an 
expense not exceeding 2501., this sum being defrayed from the 
funds supplied by the Government grant through the Council of the 
Bojal Society, the instruments remaining at Kew at the dispositioa 
of die Council of the Koyal Society. 

With the assistance of apparatus lent from General Sabine'^Er 
department) the Observatory is now possessed of the means of deter- 
mining with great accuracy the various constants required in magnetic 
observation. Some alterations in the method of manipulation have^ 
it is believed, added considerably to the accuracy of observation odF 
the absolute value of the magnetic force. 



SCIENTIFIC MISSION TO INDIA. 

A FAPEB has been read to the Paris Academy of Sciences on a 
Mission sent to India and Upper Asia in 1854, by the King of 
Prussia and the East India Company. The members of th& mission 
consisted of three brothers, MM. Herrmann, Adolphus>. and Bobert 
Schlagintweit. During the winter of 1854-65, these enterprising 
travellers visited the region lying between Bombay and Madras. In 
the following summer, M. Herrmann explored the eastern parts of the 
Himalaya, tiie ^kkim, Bhootan, and Kossia mountains, where he 
measured the altitudes of several peaks. The chief results obtained 
from this exploration of Asia are the following : — ^The Himalaya 
mountains everywhere exercise a decided influence over all th» 
eiementa of the magnetic force ; the declination ev^ywhere presents 
n alight deviation, causing the needle to Qonvet^ to^warda the central 
parta of that enormous mass, and tWinabg(UbVM& Vxi^uvLV] \^ \gc«ft)wR 
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than it would be anywhere elae under an equal latitade. In tiie 
south of India the increase of the magnetic intensity from south to 
north is extremdy ramd. In the Deccan and Behar the rocks are 
magnetic. On tiie Himalaya, at altitudes of 17,000^ and even 
20|000 feet, the daily maximum and minimum variations of the 
barometer occurred nearly about the same hours as in the plains 
below. Again, at the above altitudes, the inversion of the curves of 
daily variation, which is met with on the Alps^ does not take place. 
At the altitude of 17,000 feet, the diminution of transparency pro- 
duced by a stratum of air of the thickness of 3000 feet is no longer 
distinguishable by the eye. During the dust-storms, which vre* 
quently occur in India, the disc of the sun is seen of a blue colour ; 
if small bodies are made to project their shadows on a white surface 
under such circumstances, the shadow is of an orange colour — ^that 
is, complementary to blue. The transparency of the waters of the 
Ganges, the Brahmapootra, and the Indus, was tested by letting 
down a stone into them, which generaUy became invisible at a depth 
of from twelve to fifteen centimetres (five to six inches), showing 
that they are overcharged with earthy particles, for in the sea near 
Corfu a stone is visible to the depth of 50 feet, and in the seas under 
the tropics it remains visible at a depth of 80 feet. — Oaligium^a 
Mestenger, 

THB STANDABD OF LENGTH. 

Mb. Aibt, the Astronomer Royal, has read to the JRoyal Society 
an '* Account of the Construction of the New National Standard of 
Jjength, and of its Principal Copies, ** executed almost entirely by Mr. 
Baily and Mr. Sheepshanks. The paper commences with a history 
of the British and Foreign Standards, and of the methods of using 
them in Base and Pendulum Measures anterior to the legalization of 
the Imperial Standards by the Act of Parliament of 1824. The 
qxiestion of the propriety of adopting line-measure, or end*measure^ 
fior the national standard, which in this country had been practically 
decided in favour of line-measure, had again been raised by Bessel's 
adoption of end-measure, when in 1834 the fire at the Houses of 
Parliament destroyed the standard. 

A Commission was now appointed by Government for the pur- 
pose of restoring the lost standard. The first Beport recommended 
the adoption of a material standard, without any reference to 
physical experiments, and that four copies should be made, of which 
one should be immured in the wall of a public building ; also, that 
these copies should, by means of bars which had been compared 
with the old standard, be made, as neariy as possible^ equal in 
length to the old standard, and that the superintendence of constaroo- 
iion should be entrusted to a committee. These recommendations 
were adopted by the Lords Commissioners of the Treasniy, and led 
to the appointment of the superintending committee, and of the late 
Mr. Baily, F.B.S., as immediate manager of the work. Mx. B^Sc) 
made many experiments on the fitness of differenXi vSVorj^^ vcA %sa^ 
£xed apoD a h&rd brooxe, or gun-metal, aa \>e«^ ioft ^Bkft >!^sK&^as^3^* 
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He then made numerous experiments on the thermometrical ex- 
pansion of different metals, compared the various bars on which the 
restoration of the standard must depend, and proved that the Astro- 
nomical Society's tubular scale was not worthy of entire credit as a 
means of restoring the length of the old standard. Mr. Baily's 
death interrupted these inquiries. Grenerally, however, it appeared 
that it would be very undesirable to refer in any degree to Shuck- 
burgh's scale (adopted by Kater as the scientific standard), inasmuch 
as there was no security whatever that, in retaining documentary or 
numerical expressions of measure founded on this scale, we were 
referring to a consistent system. 

Mr. Sheepshanks was now appointed to succeed Mr. Baily in the 
work of constructing a new standard of length. He marde new 
thermometers, and a massive and highly ingenious comparing 
apparatus, which he set up in a cellar in Somerset House, where he 
laboured gratuitously for many years on the delicate task assigned 
to him. Mr. Airy gives a full account of all Mr. Sheepshanks's ex- 
periments on the expansion of various metals, which were of the 
most elaborate nature, and extended from 1847 to 1855, when they 
ceased by his death. 

The Astronomer- Boyal now undertook the completion of the 
important national work^ and superintended the completion of 
end-measure bars, which had been begun by Mr. Sheepshanks. 
The general principle of these bars is this : — If two end-bars have 
each a defining mark almost equally distant in the two bars from the 
middle of its length, and if the two bars are placed end to end, the 
longer segment of the one touching the shorter segment of the other, 
^e distance between the two lines can be compared by microscopes 
with a line-standard. If the contacts be now made by the other 
ends, a similar comparison can be made. If the two results be added 
together, we have a comparison of the sum of the entire lengths of 
the two end-standards with double the length of the line-standard. 
This operation being performed so as to effect a comparison of the 
three pairs, which can be made from three end-standards (the sum of 
each pair being compared with the double line-standard), we have 
three simple equations, from which the lengths of the true end- 
standards can be deduced. The end-bars are constructed, «ome of 
bronze, some of iron or steel, but in all the ends are of agate, ground 
to the curvature of a large sphere, whose centre is the middle point 
of the bar. The lengths of three bronze end-bars and of four iron or 
steel end-bars were determined by this process. 

Mr. Airy concludes his paper by giving a statement of the closing 
official proceedings connected widx the construction of the national 
standard of length, together with extracts from the Act of Par- 
liament legalizing the new standard, a table of standard temperatures 
for the compared bars, and an aooount of the disposal of the bars. 
The Act of Parliament (18 and 19 Vict. c. 72) requires the bar to be 
deposited at the Exchequer Office, and numbered 1, as being the 
genuine standard of the measure of length called a yard, and re- ' 
cognises four copies as available fox teatAnreXioii oi Vlba «XAsii^»acd^\&^ 
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case of loss. These copies are — No. 2, deposited at the Boyal 
Mint ; No. 3, in ohairge of the Boyal Society, and now in a fire- proof 
vault in Burlington House ; No. 4, immured in the cell of the 
recess on the east side of the lower waiting-hall in the New Palace 
at Westminster ; and No. 5, deposited at the Royal Observatory, 
Greenwich. 

The total number of bars accurately compared is 78. Of these, 
4 tubular scales were not the property of the British Government ; 
7 are end-measures ; all the remainder are line-measures. They have 
been distributed liberally to foreign Governments and to British 
offices. Several, however, remain at the Ho^^al Observatory, 
Greenwich, still disposable. The whole of the documents relating 
to the preparation and comparison of the standards are preserved at 
the Royal Observatory. — A bridged from the Saturday RevieiVf No, 86. 

FI6UBE AND DIMENSIONS OF THE EARTH. 

LiEUT.-CoL. James, R.E., F.R.S., Superintendent of the Ord- 
nance Survey, has communicated to the Royal Society a paper 
"On the Figure, Dimensions, and Mean Specific Gravity of the 
Earth, as derived from the Ordnance Survey of Great Britain and 
Ireland," commenced in 1784, and recently completed. We have 
only space to quote the following. 

One of the first practical results arising from the completion of 
the triangulation is, that it is now possible to engrave the latitude 
and longitude on the marginal lines of the old sheets of the one-inch 
Map of England, and this is now being done. 

llie following account of the Trigonometrical operations and calcu- 
lations has been drawn up by Captain Alexander R. Clarke, R.E. ; 
this account may be considered an abridgment of that more detailed 
account which is now in the press, and will be shortly published. 

It will be seen that the equatorial diameter of the earth, as derived 
from the Ordnance Survey, is 7926*610 miles, or about one mile 
greater than it is given by the Astronomer-Royal in his "Figure of 
the Earth,*' and that the ellipticity is ts^.^^j or, as the Astronomer^ 
Boyal conjectured, something "greater than y^," which he gives 
in the same paper. 

The mean specific gravity of the earth, as derived from the obser- 
yations at Arthur's ^at, was stated in a former paper to be 5*14 ; the 
calculations have since been revised, and it is now found to be 5'316. 

The mean specific gravity of the earth, as derived from the only 
other observations on the attraction of mountain masses on which 
any reliance has been placed, viz., the Schehallien observations, is, 
as finally corrected by Hutton, |^, or almost 5*0. 

From the experiments with balls we have the following results : — 

By Cavendish, as corrected by Baily 6*448 

ByBaily 6*67 

By Belch 6*44 

From the pendulum experiments, at a great depth and on tb^ 
surface, the Astronomer-Royal obtained 6*566. 
Two oopiea of the new National Standaxd Y«td \lw^ t^^«o5^ 
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been received through the Astronomer-Hoyal^ and it is obvioosly 
neoeasary that the geodetic measures should be given in reference t^ 
the standard ; but not knowing from what scale the standard has 
been taken, Col. James is unable to say at present in what way the 
reduction is to be made ; that is, whether by reference to the com- 
parison of the old standards which have been already made, or by 
the mechanical process of a direct comparison of the Ordnance 
Standard with the new National Standard. 

This introductory explanation by Col. James is followed by an 
account of the Trigonometrical operations and calculations ; the fol- 
lowing is a brief statement of the results : — 

" 1st. The four bases of verification, when their measured lengths 
are compared with their lengths as calculated from a mean of the 
Lough Foyle and Salisbury Plain bases, show the following dift> 
crepancies : — 

Hounslow. I Misterton Carr. I Bhnddlan Marsh. I Belhelvie. 
+ 0-173 I — 0-167 I +1-596 | +0-240 

'<2nd. The elements of the spheroid most nearly representing the 
surface of Great Britain are — 



FeetO. 



Miles. 



Equatorial aemidiameter = 20926249 = 3963-306 "> ^^^^^4^^^^ _ 

Polar semidiameter = 20856337 = 3960-064^ ^ 

'* 3rd. The elements of the spheroid most nearly representing the 
whole of the measured arcs considered in this paper are — 



FeetO. 
Equatorial semidiameter = 20924969 s 



MUes. 



I 3963064") . _ 1 

Polar semidiameter = 20854743 = 8940-760 i ^ 297-96 

' ' 4th. The lengths of the degrees of latitude and longitude in Great 
Britain are as in the following table : — 



Mean 


From Ordnance Survey. 


From the 2nd Spheroid. 1 


latitude. 

1 


Length in ft. of 


Length in ft. of 
r of longitude. 


Length in ft. of 


Length in ft. of 
1° of longitude. 


1 


1° of latitude. 


!«» of latitude. 


50 


364936-33 


235227*42 


364912-65 


235216-15 


61 


864999*14 


230312-27 


364976-74 


230300-33 


62 


365061*60 


225326-39 


365038*38 


225314-75 


53 


366123*84 


220271-15 


365100*51 


220259*79 


64 


865184-68 


216148-11 


365162-02 


216137-12 


66 


36624616 


209968-83 


365222-86 


20994814 


66 


365304-96 


204704*93 


365282*94 


204694-56 


67 


865363*96 


199387-90 


365342*20 


199377*84 


68 


365422-06 


194009-37 


865400*67 


193999*63 


69 


365479-20 


188671-00 


365457-97 


188661*67 


60 


36553630 


183074-60 


365514-32 


183065-41 



THE FIGUBE OF THE EABTH, AND THE TIDES. 

TsB President, in his inaugural Address to the British Asao- 
ciation, At their iate Axmujil Ideeling) oV^aox^^^';. — ^i!>D& t^ssvi&S^ 
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of the Ordnanoe Surrey of Britain, so far as they relate to the 
earth's figure and mean density, have been lately hud before the 
Boyal S<^iety by Col. James, the Superintendent of the Survey. 
The ellipticity deduced is T7i-.Tr* ^^^ mean specific gravity of the 
earth, as obtained from the attraction of Arthur's Seat, near Edin- 
boigh, is 5*316 ; a result which accords satisfactorily with the mean 
of tiie results obtained by the torsion balance. Of the accuracy of 
this important work, it is sufficient to observe, that when the length 
of each of the measured bases (in Salisbury Plain and on the shores 
of Lough Foyle) was computed from the otlier, through the whole 
series of intermediate triangles, the difference from the measured 
kogth was only 5 inches in lengUi of from 5 to 7 miles. Our 
knowledge of the laws of the Tides has received an important acces- 
flkm in the results of the tidal observations made around the Irish 
eoasts in 1851, under the direction of the Royal Irish Academy. 
The discussion of these observations was undertaken by Professor 
Haughton, and that portion of it which relates to the diurnal tides 
has been already completed and published. The most important 
result of this discussion is the separation of the effects of the sun 
and moon in the diurnal tide — a problem which was proposed by 
the Academy as one of the objects to be attained by the contem- 
plated observations, and which has been now for the first time 
accomplished. From the comparison of these effects, Professor 
Haughton has drawn some remarkable conclusions relative to the 
mean depth of the sea in the Atlantic. In the dynamical theory of 
the tides, the ratio of the solar to the lunar effect depends not only 
on the masses, distances, and periodic times of the two luminaries, 
but also on the depth of the sea ; and this, accordingly, may be 
oomputed when the other quantities are known. In this manner 
Professor Haughton has deduced, from* the solar and lunar co- effi- 
cients of the diurnal tide, a mean depth of 5*12 miles — a result 
which accords in a remarkable manner with that inferred from the 
ratio of the semi-diurnal co-efficients, as obtained by Laplace from 
the Brest observations. The subject, however, is far from being 
exhausted. The depth of the sea, deduced from the solar and lunar 
tidal ifitervals, and frt>m the age of the lunar diurnal tide, is some- 
what more than double of the foregoing ; and the consistency of the 
individual results is such as to indicate that their wide difference 
from the former is not attributable to errors of observation. Pro- 
fiessor Haughton throws out the conjecture that the depth, deduced 
fit>m the tidal intervals and ages, correspbnds to a different part of 
the ocean from that inferred from the heights* 



THE DIBECnON OP GBAVITY AT THE EARTH*S SUBPACB. 

Pbofessor Hennesst, in a paper read by him to the British 
Association, observes : — If the eurth's surface be considered to coin- 
cide with that of the liquid which covers three- fourths of the ecilvt^ 
spheroid!, gnvity should he considered as peTpeiid\c\]i\abT \.o \X %X> ^^^'c^ 
point If, however, the earth were Btripped ol «3\ \X» ^^»'^ '•^^ 
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oceans, the surface would present considerable inequalities. From 
what is now known regarding the depth of the ocean, the continents 
would appear as plateaus elevated above the oceanic depressions to 
an amount which, although small compared to the earth's radius^ 
would be considerable when compared to its outswelling at the 
equator, and its flattening towards the poles. The surface tiius pre- 
sented would be the true surface of the earth, and would not be 
perpendicular to gravity. If a kind of mean surface be conceived 
intersecting this, so as to leave equal volumes above of elevations^ 
and of depressions below it, it is not allowable to assume that such 
a surface is perpendicular to gravity. The mean surface of the 
solid crust of the eai-th would not be perpendicular to gravity, if, 
after the process of solidification had commenced, any extensive 
changes in the distribution of matter in the earth's interior could 
take place. If the fluid matter in solidifying underwent no change 
of volume, the forms of the strata of equal density within the earth 
would be the same at every stage of its solidification. But if, as 
observation indicates, such fused matter, on passing to the solid 
crystalline state, should diminish in volume, the pressure on the 
remaining strata of the fluid would be relieved, and they would tend 
to assume a greater ellipticity than they had when existing under a 
greater pressure. The general result of this action would manifestly 
be to produce a change in the direction of the attractive forces at 
the outer surface of the solid crust. The direction of a plumb-line 
would be slightly altered so as to slightly increase the apparent lati- 
tudes of places over a zone between the equator and poles. 

M. D'Abbadie stated several cases which he had met with, where 
monuments existed which showed that the direction of gravity at 
some former period must have been very different in relation to those 
particular portions of the earth from what it now was. Other 
members sSao noticed deviations of the plumb-line from its normal 
position, and some of them which seemed to depend on the season. 

Dr. Robinson stated that he was the first to direct attention to 
those changes of level which depended on the season of the year. 
This he was led to observe from the fact, that the entire mass of 
rock and hill on which the Armagh Observatory was erected was 
found to be slightly, but to an astronomer quite perceptibly, tilted 
or canted at one season to the east, at another to the west. This he 
had at first attributed to the varying power of the sun's radiation to 
heat and expand the rock throughout the year ; but he since had 
reason to attribute it rather to the infiltration of water to the parts 
where the clay, slate, and limestone rocks met in their geological 
arrangement. The varying quantity of this through the year he 
now believed exercised a powerful hydrostatic energia by which the 
position of the rock was slightly varied. — Atkenmim Report , 

CBYBTALLIZATION. 

Pbofessob Blum (Heidelberg) has made to the German Associa- 

tion Bome intereating remarks ** On the Causes of the Formation of 

J?IdereDt Combinations of CryBta]AVnikiQB8isxiQ^^^<si!^oi'^\sve^ 
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On this subject, he obserred, our knowledge was exceedingly scanty. 
We had scarcely a single observation or inquiry to which we were 
able to refer. Experiment alone presented us with facts by the aid 
of which we might possibly make some progres. It was a familiar 
fihct that when an easily soluble salt (alum) crystallized from a pure 
solution, the forms exhibited differed from those which were obtained 
from impure solutions. This fact was sufficient in itself to show 
beyond a doubt that the medium in which substances crystallize- 
exerts an influence upon the form of the crystal. Taking this for 
oar principle, and applying it to nature, we find it to be a fact that 
certain minerals, when they occur in certain rocks, appear under one 
and the same form of crystal — when magnetic irdn ore, for example, 
occurred in chlorite-schist, it was found in the general case to occur 
in the form of ah octohedron. 

Director Nanck reported the result of a series of experiments- 
undertaken with a view to the arbitrary production of secondary 
Borfaces on artificial crystals. He described the method employed 
by him, by means of which he found that the number of surfaces- 
became greater in proportion to the slowness with which crystalliza- 
tion proceeded, a fitct of which he cited several examples.* 

SOLIDIFICATION OP FLUIDS BY PRESSURE. 

Pbofbssob Hennesst has submitted to the British Association 
certain views deduced from some propositions in the dynamical 
theory of heat contained in the writings of Professor W. Thomson 
and Professor Clausius. The general result arrived at regarding 
the influence of pressure on a fluid so circumstanced as to lose no 
port of the heat acquired by condensation would be, that so long as 
the matter continued in a fluid condition, the resistance to compres- 
sion from this cause would be very small. If, however, the fluid 
were on the point of changing its state to that of solidity, the effect 
of the latent heat of fusion, which by hypothesis could not be 
emitted, would interpose a resistance of great magnitude compared 
to that resulting from simple compression. The fused matter of 
which the interior of the earth most probably consists, would be 
under conditions similar to those mentioned, from the slow conduct- 
ing power of the materials composing the earth, and from the pres- 
sure of all the outermost strata of equilibrium of the fluid upon 
those near the centre, and thus the influence of pressure in promot- 
ing solidification would be less than at its surface. 



deviations op the compass. 
It seems to be still a doubtful point among nautical men whether 
ike Compasses on board ship are really affected by fogs to any 
dangerous extent, or whether the irregulaiities which are found tO' 

* The general belief that only organic beings have the power of reproducing lost 
parts, has been disproved by the experiments of Jordan on crystals. An octo- 
nedral crystal of alum was fractured ; it was then replaced in. a %o\\3A,\ow»««A^\«t. 
a few days its injury was seen to be repaired. The NvYioVe cTNat«X>Q»i^ oi ccsvxwi^ 
htcreaaed in size, but the increase on the broken BMrface V\xA. \jee\i ^>R> tsssvOq.. 
gr^er that a perfect octohedral form was regained.— Q, H. Iie\ce«» 



126 YEAB-BOOX OF FACTS. 

prevail in iron vessels are attributable more to the material of which 
they are built than to any extraneous cause. This difference of 
opinion was brought out during the investigation into the case of the 
Charlemagne at Campbelton. Captain Smskll adjusted the compasses, 
to the sluggishness of which Captain Reid ascribes the disaster. 
Captain Small disputes this view, and with much reasonableness and 
force, says : — "It would really be conferring a great boon upon iron 
^shipbuilders, shipowners, shipmasters, underwriters, and all oon- 
oerned, were a committee of disinterested scientific men appointed 
by the underwriters, or by Government, to make special inquiry 
into the different methods adopted of adjusting iron ships' compasses, 
and of determining their error, so that, when a wreck occurs, tiie 
compass may not come in for a larger share of the blame than it is 
entitled to. I may here state, that the steering compass of the 
Charlemagne was xnade by one of the 'first compass makers in Lon- 
don, on Sir Snow Harris's principle, and adjusted by magnets on 
Professor Airey's principle-^which, so far as magnetic adjustments 
go, has never been disputed ; and if Captain Beid has found it to 
be sluggish, as he asserts it was, he had a spare one to resort to. 
The standard compass was one patented by myself, for which I hold 
satisfactory testimonials. I have no hesitation in saying that no 
ship ever went from the Clyde provided with better instruments ; 
and had the pilot and the men who were steering the ship when she 
went on shore been examined as witnesses, in place of those who 
were in their bed at the time, or on the maintopsailyard, we might 
have heard a different version about courses and errors of the com- 
pass." — Chreenoch Tdegraph, 

STBUCTUBE AND MAaKBTIC PHENOMENA 07 THE OLOBK. 

Db. Stevblly has brought under the notice of the British Abbo- 
'ciation, a theory by Mr. James Drummond. It started firom 
the generally received hypotheses that the earth had cooled from 
a molten to a solid state, and assumed the existence, within aa 
•external crust constituting the earth's surface, of a fluid nudeufl 
agitated by a system of internal tides similar to those of the ooean, 
and also of mountainous inequalities upon the inner surface of 
the crust. The internal agitations of the fluid nucleus accounted 
:for earthquakes, volcanic and magnetic phenomena^ on the exterior 
of the earth. 

MAaNBTIStf. 

Peopessob Hansteen of Christiania, the eminent magnetioal 
-philosopher, has presented a memoir to the Swedish Aoademy, 
proving, from his own observations, that the magnetic dip partakes 
of the daily, annual, and eleven-yearly periodic changes (the lad 
coinciding with Schwabe's period of the solar spots), which have 
been already detected in the other magnetic elements. The 



d/stinguished pbiJosopher (who is now in bis seventy- third yeai) 
ixpects soon to complete the rediic\ioii and i^\]^)i<&«.\.vsix q{ thA mae* 



nia|^ 



netical reaulta of hia Siberian joxumey m \Jbft 7«wca \^^V^^^ ^^i^^^ 
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have been bo long desired by the scientific world. — Edinburgh New 
Philosophical Jowmal, No. 12. 

DOBS MAGNETISM INFLUENCE VEGETATION? 

Mb. H. F. Baxter states that the results of his inquiry into this 
sabject are negative : that is, no positive evidence has been obtained 
to show that Magnetism either does or does not Influence Vegeta- 
tion. After noticing the opinions of Becquerel, Dutrochet, and 
Wartmann, the author says : — ''As it may be considered a law in 
vegetable physiology that all plants have a tendency, daring the 
germination of their seeds, to develop in two diametrically opposite 
directions (the root and the stem), the question arose — ^Might not 
tfii« direction be influenced or counteracted by submitting the seeds 
whilst germinating to the influence of magnetic force V* Accord- 
ingly, a series of experiments were undertaken by the author, which 
are classed under two principal heads : 1st, Those in which the line 
of magnetic force was directed perpendicularly to the plants ; and 
2nd, In which the line of force was directed transversely to the plants. 
The author gave details of the experiments, which were varied and 
multiplied. No definite conclusions, however, could be drawn from 
them relative to the effect of magnetism. — Proceedings of the BotOr 
meal Society of Edinburgh. 

influence op magnetism over chemical action. 

Thb following inquiry, by Mr. H. F. Baxter, originated in an 
endeavour to ascertain whether Magnetism possessed any influence 
over Organic Forces ; and the kind of experiments that were under- 
taken for the purpose of solving this question, was that of sub- 
mitting seeds during vegetation to the influence of magnetism. 
These experiments, however, having failed to give any definite or 
decided result, Mr. Baxter was ultimately, and perhaps naturally, 
led to ask the question — Does magnetism possess any influence over 
ikemical action? The solution of this question appeared to be 
almost a necessary preliminary step to the continuation of Mr. 
Baxter's original inquiry. 

The author^s investigations will be found detailed in the Edin- 
hwrgh New Philosophical Journal, No. 10. The following are the 
general conclusions deduced from his investigations : — 

1. That MaanetUm (in its static or quiescent condition) does not excite or 
originate chemtcal action. 

2. That when substances undergoing chemical action are submitted to the 
Mhitnee of magnetism (in its »tai%e or quiescent condition) no increase in the 
Aemieal action is observed ; but that, 

8. Under certain conditions during chemical action, the influence of magnetism 
!• sooh as to indicate a directive influence over chemical action ; this i^Auence 



. tthe 

/ wpon the iron bar forming the pole ; for, if the 

pole be surrounded by a metal nne, the rotation occurs, provided the solution is 
«mble of acting ehemicalig upon mis metal ring. 
I. That the infUtence of the magnet, as well as the exUtenee o^ V}(^<& cK«m\eoX 
aad itB cottHnuaHon, are essential for the ptoduclioxi oi ^i^coA roto^Mm^ 
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G. That the direction of the rotation is dependent upon the poU» of tiie magnet, 
being contrary for eachpo^. 

MOLTEN SUBSTANCES. 

Mr. J. Nasmyth has read to the British Association a paper 
'' On some Phenomena in Connexion with Molten Substances.'* The 
author stated his object to be to direct the attention of scientific 
men to a class of phenomena which, although in their main fea« 
tures might be familiar to practical men, yet appeared to have 
escaped the attention of those who were more engaged in scientific 
research. 

The great fact which Mr. Nasmyth desired to call attention to is 
comprised in the following general proposition — namely, that all 
substances in a molten condition are specifically heavier than the 
same substance in an unmolten state. Hitherto water has been 
supposed to be a singular and special exception to the ordinary law 
— ^namely, that as substances were elevated in temperature they 
became specifically lighter ; that is to say, water at temperature 32** 
on being heated does on its progress towards temperature 40** 
become more dense and specifically heavier until it reaches 40% after 
which, if we continue to elevate the temperature, its density pro- 
gressively decreases. From the facts which Mr. Nasmyth ad- 
duced, it appears that water is not a special and Singular excep- 
tion in this respect, but that, on the contrary, the phenomenon in 
relation to change of density (when near the point of solid ificatton) 
is shared with every substance with which we are at all familiar in 
a molten state ; so entirely so, that Mr. Nasmyth felt himself war- 
ranted in propounding, as a general law, the one before stated — 
namely, that in every instance in which he has tested its existence, 
he finds tha^ a molten substance is more dense, or specifically 
heavier, than the same substance in its unmolten state. It is on 
account of this that if we throw a piece of solid lead into a pot of 
melted lead, the solid, or unmolten metal, will float in the fluid, or 
molten metal. Mr. Nasmyth stated, that he found that this fact of 
the floating of the unmolten substance in the molten holds true 
with every substance on which he has tested the existence of the 
phenomenon in question — as, for instance, in the case of lead^ 
silver, copper, iron, zinc, tin, antimony, bismuth, glass, pitch, rosin, 
wax, tallow, &c. ; and that the same is the case with respect to 
alloys of metals and mixtures of any of the above-named substances. 
Also, that the normal condition as to density is resumed in most 
substances a little on the molten side of solidification, and in a few 
cases the resumption of the normal condition occurs during the act 
of solidification. He also stated that, from experiments which he 
had made, he had reason to believe that by heating molten metals 
up to a temperature far beyond their melting point, the point of 
maximum density was, as in the case of water, at 40° about to be 
passed; and that at such very elevated temperatures the normiJ 
state, as regards reduction of density by increase of temperature, 
was also resumed, but that as yet he\ias TiCi\i\>fteft. ^I^<fe Ha \«qX>Ve^ 
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point with suoh oertainty aa to warrant him to allude further to its 



Mr. Nasmyth considered this to be worthy of the attention of geo- 
logists, who might find in it a key to the explanation of many erup- 
tive or upheaving phenomena which the earth's crust, and especially 
that of the moon, present — namely, that on the approach to the 
point of solidification, molten mineral substances then beneath the 
solid crust of the earth must, in accordance with the above-stated 
law, expand, and tend to elevate or burst up the solid crust ; and 
also express upwards, through the so cracked surface, streams more 
or less fluid of those mineral substances which we know must 
have been originally in a molten condition. Mr. Nasmyth stated, 
that the aspect of the lunar surface, as revealed to us by powerful 
telescopes, appeared to him to yield most striking confirmation of 
the above remark. He concluded by expressing a hope, that the 
&ct3 which he had brought forward might receive the careful atten- 
tion of scientific men which their important bearing on the pheno- 
mena in question appeared to him to entitle them to. 

A gentleman in the Section asked Mr. Nasmyth whether the facts 
well known to chemists, that cast iron, and one or two other metals, 
in the act of solidifying, enlarged so as to fill out sharply the minute 
parts of the mould — which was indeed the property on which their 
great use chiefly depended — were not at variance with his general 
principle ? — Mr. Nasmyth replied, that so far from that^ they were 
the most striking examples of its application. 



INSPIBATION OP AlB. 

A VEBT interesting paper has been read to the Royal Society, by 
Dr. Edward Smith, Assistant- Physician to the Hospital for Con- 
sumption, entitled, ** Inquiries into the quantity of Air inspired at 
each five minutes, one quarter, and half-hour of the Day and Night, 
and under the influence of various kinds of Exercise, Food, and 
Medicine, Temperature, &c." 

The communication consists of three parts, and comprises the 
results of 1200 series of observations. The first part contains the 
results of three investigations as to the quantity of air breathed 
during the whole of the twenty-four hours, and registered every 
fifteen and thirty minutes. The second part describes the influence 
of posture, riding on horseback, travelling by omnibus and railway, 
rowing, swimming, walking, carrying of weights, the labour of the 
treadwheel, ascending and descending steps — also of sunlight and 
darkness, artificial heat, various diets, &c. The third part is devoted 
to certain inquiries in relation to the temperature of the body. There 
are not any records of inquiries similar to those contained in the 
first part of this paper, and extremely few in reference to any por- 
tion of the second. The aim of previous observers had been to 
determine the chemical efi^ts of respiration. 

The author was himself the subject oi ?CV\ ^i^ift m-q^^HA^-aKKssiA, 
Me Jb thirty- eight yeajra o£ age, six feet ml[ie\g\ii,^iea\.\>D:3 «iA^\.x<si\%» 

I 
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and with a vital capacity of the lungs of 280 cubic inches. The 
instrument employed was Glover's patent dry gas meter of improved 
manufacture, and arranged to register from one to one million cubic 
inches. The action was reversed so as to measure inspiration. The 
mouthpiece employed was Sibson's, and it was connected with the 
spirometer by vulcanized caoutchouc tubing, and could be fastened 
upon the head by elastic straps. The determination of the quantity 
of air inspired in the twenty-four hours was effected by three in- 
quiries — 1st, by using the spirometer whilst in the quiet sitting 
posture, during five minutes at the commencement of each quarter 
of an hour, j^m 5 a.m. to 6^ p.m., and of each half- hour from 
6i P.M. to di A.M. Exercise was taken in the intervals, and food 
was eaten at 8^ a.m., 1, 5^, and 8^ p.m. 2ndly, by using the spiro* 
meter without intermission during the whole of the twenty- four 
hours, excepting at intervals amoimting collectively to forty minutes. 
8rdly, by an inquiiy similar to the second, but continued through 
the night only. In all these inquiries, the rate of respiration and 
piQsation, with the temperature of the wet and dry bulbs, and the 
barometric pressure, were recorded. 

Among the most important and interesting results are the following. TI^ 
inquiry made during five minutes at the beginning of every quarter of an hour 
firom 6 i..M. to 6% p.m.. and at the beginning of every half-hour firom 6| p.m. to 
8| A.M., gave the loUowing average quantities m the sitting posture : — after supper, 
854 cubic inches per minute ; before breakfast, 368 ; alter breakfisst, 446 : sifter 
^nner, 4lfi; and after tea, 464. Mental excitement on several occasions did not 
influence the quantity of air inspired when the registration took place only once 
in five minutes. Sleep occurred with the lowest quantity of air inspired — yiz.p 
with 334 cubic inches i>er minute, but the quantity increased during sleep to 371 
per minute. Posture increased the quantity of air inspired— in tiie sitting over 
the Iving posture, and in the standing over the sitting posture. The increase in 
the standing over the lying posture varied from 20 to 96 cubic inches per minute. 
Biding in or upon an omnibus increased the quantity about 260 cubic inches per 
minute over that inspired when sitlin|^ at rest. Kimng on horseback increased 
It— at the walking pace, 460 cubic mches, cantering 900, and trottine 1300 
oobio inches per mmute. Bailway travelling on the engine increased it 200 cubio 
Inches — ^in the third-class carriages nearly 200, in the second-class 160, and in 
the first-class 100. The quantity was the ^ateet at the speed of ftoxa thirty 
to forty miles per hour. G^enue walking increased the respiration from 168 to 
692 cubic inches per minute ; when moderate it increased it about 600, and 
when fast the increase was firom 1206 to 1611. Gentle running increased it 1900» 
and fast running 2325 to 2600 cubic inches per minute. Carrying weights finmi 
20U>s.to 118 lbs., at the speed of three miles per hour, increased the (luantity of air 
inspired about 1900 cubic inches per minute. Heat and sunlight increased the 
rate of respiration firom 16*8 to 17*8 per minute. Darkness lessened the quantity 
of air inspired to the extent of 32 cubic inches per minute. Considerable in- 
ereaseof artificial heat caused increased respiration, and considerable decrease 
the contrary, and these changes increased by continuance. 

The author next gives the effects of a great variety of food and drink on 
respiration. The most remarkable changes were produced by the foUowing^ 
articles. Milk increased the respiration 33 to 49 per minute ; potatoes, only 
to 6 ; cofiTee, 19 to 26 ; tea, 28 to 96 ; sufirar, 60 to 88 ; rum, 84 to 42 ; whilst, 
on the other hand, cod-liver oil decreased the (quantity of air inspired 10 to 65 
cubic inches per minute, and oUve oil 94 per minute. The temperature of the 
breath variea with that of the inspired air, but not proportionately. It was, on 
the average, 94°'7 in the room, and 89°*1 in the open air. 

In the &Bt part of the paper, Dr. Smith proceeded to notice the most ramaik* 
sifle dedaotioDB which may be drawn from nis investigations. The detailed and 
mver&ged qnantitiM of air breathed by him atx«x\o\)A ^MsnnAaot \>&» ^,«ad 
aader certain defined conditions^ pemat an w^i^xo^axoaxhe tsAamate Vk\>«iaaj^ 
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of the qoantitiM breatbed by Tariofu dasses of the oommunity, and of the 
qoantitiee of chemioal elements required to combine with the oxygen. Thus aa 
imooca^ied gentleman probably spends nine hours in the lying posture, eleven 
in tiie sitting poetnre, one in waUdng at the rate of two miles per hour, and 



I hoars in standing, or walking at the rate of one mile per hour. The 
qaaatity of air thus im^ired by him daily may be estimated as follows : — 

9 hours in the lying posture 243,000 cubic inches. 

11 ,. sitting 361,780 

1 » walking 66,000 „ 

3 » standii^r 14^000 „ 

giving a total of 804,780 oubio inches of air breathed daOy. An ordinary trades- 
man may be estimated to pass eight hours and a half in the lying posture, six 
&i the sitting posture, three in walking, and four in standing. He will then 
breathe a total daily quantity of 958,580 cubic inches. The hard-w<»^dng 
labourer will probably breathe 1,368,390 cubic inches of air daily. The three 
classes thus differ greatly in the quantity of oxygen which they inspire, and 
therefore in the quwitity of food required by them ; and if each obtuned • 
Boitdble quantity ^ material to unite with the oxygen, the labourer would still 
hate grei^ wear of i^stem than the unoccupied man. 

ThB estiinatioii of the wear of system from various kinds of labour 
may be made from this inquiry, if the quantity of air inspired may 
be regarded as a tolerably fair indication of that result — such, for 
example, as the hard labour of felons, the marching of soldiers, and 
the ordinary mode of traveUing by the community. We may conse- 
quently infer the amount of food and rest which each condition 
requires. It is also possible to increase or lessen the needful quan- 
tity of food (within limits) with some degree of certainty ; and we 
learn how much more costly the maintenance of soldiers must neces- 
sarily be in time of war than peace, and that of felons at forced 
labour than in idleness. We further learn how to lessen tiie wear 
of system arising from such exertion as the carrying of burdens, by 
reducing the spora at which they are borne. 

These inquiries also enable us to account for the inability of many 
petBons to make an ascent^ except at the slowest pace, and for the 
grest inequality in all persons between the effect of ascending steps 
and walking on level ground at the ssune speed. From his investi- 
gations and experience in Switzerland, the author believes that his 
views account for such accidents as the spitting of blood, which have 
occurred whilst ascending mountains, without reference to the 
degree of atmospheric pressure. This is, in part, independent of 
chemical changes, and is due mainly to the capacity of the lungs and 
tndiea to receive a certain quantity of air in a given time, and of 
tl» heart and bloodvessels to carry on the current of blood, and espe- 
cially to maintain a due relation between the pulmonic and systemic 
circuits. They also explain the conservative influence of daik rooms 
in eastern and southern climes, and of night in all climates. In 
like manner, they indicate the reason of the unhealthiness of build- 
ings with deficient light — as prison cells and many dwellings of the 
^oor — and sdso of nervous persons living much in seclusion. It is 
mobable that change of season varies the quantity of air inspired. 
Heated rooms lesui to exhaustion indirectly, by \ii<cTOM5ai% ^^[^ 
activity of every function. Cold, when app'^ied to >^% ^fiicffi^ \ft.- 
sreapinUoD, whilat the breathing of ookd aVi\«a»«SDB\2fiA c^ckaasio^si 
I 2 
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of air inspired. Sleep and quietude are naturally associated with 
darkness and diminished activity of functions : and therefore wake- 
fulness and labour at those periods of the day must induce more 
wear of system. Hence the ill effect of night labour. At the same 
time, the ease with which some persons pursue mental labour at 
night may be owing to tbe lessened vital actions at that period. 

Breakfast seems to be the most important meal to the system, 
since it is taken after a long interval, and produces a greater effect 
upon the frame than any other meal. The effect of food does not 
pass away between the meals, or during the working day. Since a 
due relation between the respiratory function and the food supplied 
to the system is one of the most important problems of life, these 
inquiries are of great value, as they serve to prove how wisely our 
natural appetites lead us to a due combination of food, while at the 
same time they explain the ill consequences of what is termed 
" high living." Dr. Smith's interesting paper was accompanied by 
an extensive series of tables and curves illustrating his investigations. 
— Saturday Beview, No. 80. 

ATMOBFHBBIO DISTUBBANOES. 

Mb. Thomas Hopkins has communicated to the Hoyal Society, 
a paper "On the Action of Aqueous Vapour in Disturbing the Atmo- 
sphere." The author maintains that the great disturber of the 
equilibrium of atmospheric pressure is the aqueous vapour which is 
diffused through the gases. These gases, when ascending, cool (say 
6'*) through expansion by diminution of incumbent pressure, whilst 
the vapour that is within them cools only 1° ; and a consequence is, 
that when a mixed mass ascends, the vapour is condensed by the 
cold of the gases. It is well known that condensation of vapour 
gives out much heat, and this heat warms and expands the gases 
when they are forced to ascend, taking vapour with them ; and the 
]^rocess being repeated and continued, an ascending current is pro- 
duced in the atmosphere, cloud is formed, the barometer sinks, rain 
falls, and winds blow towards the part. 

This was shown to take place in all latitudes, producing dis- 
turbances great in proportion to the amount of vapour condensed. 
In tropical regions, where the aqueous material is abundant, the dis- 
turbances are great, but take place principally in the higher r^ons 
of the air. The diminution of atmospheric pressure within the 
tropics at the surface of the earth, as measured by the barometer, 
extends over a large surface, but is not great in any one place. In 
cooler latitudes condensation takes place nearer to Uie suiface of the 
globe, and then reduction of pressure is confined to a smaller area ; 
but in parts on the surface within that area the reducUpn is great, 
because the lower and therefore heavier gases have been warmed and 
expanded ; hence the falls of the barometer in certain cool localities 
are the greatest. In very cold and dry regions, as a consequence of 
there being but little vapour in the air to be condensed, the baro- 
meter sinks only a little, and that Binkin^ \a ^^eosc^'^ confined to a 
MouUI area. In accordance wiUi this n\w?, V^. ^«a ^cs^im. ^SoaX.^ va. 
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certain places, where much continaous rain falls, the barometer has 
a low average ; and towards these areas winds blow from distant 
parts, as in t£e great trade and other winds. Sea-breezes were also 
shown to be consequences of the condensation of vapour, which had 
been produced by tiie morning sun ascending to sufficient elevations ; 
whilst the land-winds at night are attributable to the cooling of 
those elevated parts by evaporation during the absence of the sun. 

Various objections that had been made to this theory of atmo- 
spheric distoribances were noticed by the author of the paper, which, 
though admitted to be plausible, were stated to be invalid, whilst 
the most important meteorological phenomena were asserted to be 
in accordance with it. 

YELOOITDES OF OUABBNTS OF AIR. 

Db. W. D. Ohownb has read to the Royal Society a paper sup- 
plementary to one presented in 1855, an abstract of which will be 
found in the Year-Book of Fcbcis, 1856, p. 129. The author having 
ascertained that an upward current of air becomes established in a 
vertical tube placed in as quiescent an atmosphere as can be obtained, 
and having demonstrated its existence by means of anemometric discs 
placed in tubes as described in that paper, proceeds here to ascertain 
the velocity of the currents by which the discs were moved. 

In order to estimate the velocity of the currents, one of the anemo- 
metric discs was placed within a short zinc tube three inches in 
diameter, the lower end of which was accurately fitted into an 
aspirator capable of containing thirty-six gallons of water. By draw- 
ing off in a given time a quantity of water equal in bulk to the cubic 
contents of one of the tubes described in the former paper, the 
velocity of a current required to produce a given nimiber of rotations 
of the disc was determined. 

The experiments were varied by altering the height of water in the 
aspirator, and thereby changing the velocity, while the exit-orifice 
remained unaltered. 

By ascertaining the number of rotations of the anemometric disc, 
caused by currents of air of different velocities thus produced, he 
was enabled to arrive at a measure of the velocities in tubes placed 
in a still atmosphere, as described in his former paper. 

The author in that paper pointed out a correspondence between 
the variations of force in the upward currents of atmospheric air in 
tiie tubes and variations in the humidity of the atmosphere, and 
expressed his belief that the variations were attributable in great 
measure to the varying hygrometric conditions of the atmosphere. 

In further proof of this position he has appended two tables, 
■bowing that both natural and artificial increase of atmospheric 
humidity are accompanied by increase in the velocity of the rotations, 
and that in each case increase of humidity is attended by increase of 
velocity, independent of temperature. 

THE BUN, THE MOON, AND 1H^ lAB-IB.. 

Tbs I*re0ideBt, in his inaugural AddresB to \.\ie 'BT\>asSa. kaaKssssa*- 
tioD, at ibeir late Annual Meeting, observed*. T\i^ coT»"6XJ^vya. ^^ 
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the cmtral body of our own system presents a nearer and more 
interesting subject of speculation. Towards the close of the last 
centuiy many hypotheses were advanced regarding the nature and 
o(»istitution of the Sun, all of which agreed in considering it to be an 
opaque body, surrounded at some distance by a luminous envelope. 
But the only certain fact which has been added to science in ibia 
department is the proof given by Arago that the light of the sun 
emanated (not from an incandescent solid, but) from a gaseous atmo- 
sphere, the light of incandescent solid bodies being poi-oflrized hy re- 
fr€u:tion, whUe the light of the sun, and that emitted by gaseous 
bodies, is wnpolcmzed. According to the observations of Schwabe^ 
which have been continued without intermission for more than thirty 
years, the magnitude of the solar surface obscured by spots increases 
and decreases periodically^ the length of the period being 11 years 
and 40 days. This remarkable fact, and the relation which it 
appears to bear to certain phenomena of terrestrial magnetism, have 
attracted fresh interest to the study of the solar surfEtoe ; sai, upon 
tiie suggestion of Sir John Herschel, a photoheliographic apparatus 
has lately been established at Kew, for the purpose of depicting the 
actual macular state of the sun's surface from time to time. It is 
well known that Sir William Herschel accounted for the solar spots 
by currents of an elastic fluid ascending from the body of the sun, 
and penetrating the exterior luminous envelope. A somewhat dif- 
ferent speculation of the same kind has been recently advanced by 
Mosotti, who has endeavoured to connect the phenomena of the sohu* 
spots with those of the red jprotuberances which appear to issue £rom 
the body of the sun in a total eclipse, and which so much interested 
astronomers in the remarkable eclipse of 1842. 

Next to the sun, our own satellite has always claimed the atten- 
tion of astronomers, while the comparative smallness of its distance 
inspired the hope that some knowledge of its physical structure could 
be attained with the large instrumental meana now available. 
Accordingly, at the Meeting of the Association held at BeUiast in 
1852, it was proposed that the Earl of Bosse, Dr. Kobinson, and 
Professor Phillips be requested to draw up a Report on the physical 
character of the Moon's surface, as compared with that of the iJ^rth. 
That the attention of these eminent observers has been directed to 
the subject, may be inferred from the communication lately made by 
Professor Phillips to the Royal Society, on the mountain Gassendi, 
and the surrounding region. But I am not aware that the subject is 
yet ripe for a Report. I need not remind you that the moon possesses 
neither sea nor atmosphere of appreciable extent. Still, as a nega- 
tive, in such case, is relative only to the capabilities of the instru- 
ments employed, the search for the indications of a lunar atmtis}dk«re 
has been renewed with every fresh augmentation of telescopic power. 
Of such indications, the most delicate, perhaps, are those afforded by 
the occultation of a planet by the moon. The occultation of Jupiter, 
which took place on the 2nd of January last, was observed with this 
reference, and is said jto have exhibited no Kevitatum, or change of 
^nn or brightneaa, such as wonld "bo product \s^ ^^ 'wStw:^assll ^x 
sbsarption of an atmosphere. As xespecla ^V^a ^»»., "OtiaTstfA^ ^"^ «i»c 
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minatioii long tmoe snggeeted by Sir David Brewster is probably the 
most effective. If water existed on the moon*8 sur&oe^ the 8un*i 
light reflected from it should be completely polarized at a certain 
ek>ngation of the moon from the sun. lio traces of such light have 
been observed ; but I am not aware that the observations have been 
repeated recently vrith any of the larger telescopes. It is now 
well understood that the path of astronomical discovery is obstructed 
much more by the earth's atmosphere than by the limitation of tele* 
ecopio powers. Impressed with this conviction, the Association 
has, for some time past, urged upon Her Majesty's Grovemment the 
scientific importance of establishing a large reflector at some elevated 
station in the southern hemisphere. In the mean time, and to gain 
(as it were) a sample of the results which might be expected from a 
more systematic search, Professor Piazzi Smyth undertook, last 
summer, the task of transporting a large collection of instruments- 
meteorological and magnetical, as weU as astronomical — ^to a high 
point on the Peak of Teneriffe. His stations were two in number, 
«t the altitudes above the sea of 8840 and 10,700 feet respectively ; 
and the astronomical advantages gained may be inferred fr^m the 
frust^ that the heat radiated from the moon, which has been so often 
sought for hi vain in a lower region, was distinctly perceptible, even 
at Sie lower of the two stations. — Athenasum Jleport. 

BXFBBIMBNT ON THE SUN'S ACTIKIO POWER. 

Photoorafhsbs will be interested in perusing the following 
account of an experiment made by Mr. J. J. Waterston, in Bombay, 
and recently communicated to the Astronomical Society, on the 
limit of photographic power of the Sun's Direct Light. It was made 
with the view of obtaining data in an inquiry as to the possibility 
of measuring the diameter of the sun to a very minute fraction of a 
second by combining photography with the principle of the electric 
telegraph: the fir^ being employed to measure the element 
space, the latter the element time. The result is, that about one 
twenty-thousandth of a second is sufficient exposure to the direct 
light of ihe sun to obtain a distinct mark on a sensitive collodion 
plate, when developed by the usual processes. 

A circular wooden disk, nineteen inches diameter and half-an-inch 
thick, was mounted on an iron axis, so that it revolved easily by an 
impulse given by pressing the finger with a jerk on the outer edge. 

About half-an-inch from the rim there was a circular aperture, 
half-an-inch diameter, at the back of which the black paper was 
pasted. This paper was perforated by a needle, leaving a hole 
•^inch diameter. It was found that the utmost velocity that could 
be given to the disk was five revolutions in a second ; and after 
four seconds, it was reduced to three revolutions per second. At each 
revolution the space described by the hole was about fifty inches. 

The revolving disk was placed behind the folding-doors of a 
darkened chamber, so that when one wing was opened to the e;i.VsQ& 
of a few inches, the sun's light struck the AVak «A. \J!aft Vyvcc '^'tsN* ^ 
its revolution. Having made the preUmmarj ^arcwa^iftssc^a^^ ^^ 
observation was as follows : — 
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First, the inaximiim rotatory motion was given to the disk. A pre- 
pared sensitive plate was held close behind the disk (about |-inch 
from it), at the part where the sunshine struck. This plate was 
kept slowly moving in the direction of the radius of the disk. An 
assistant quickly opened and shut the door, allowing the sunshine 
to act for about a second. The latent image on the plate being 
developed, was found to consist of four or five concentric lines. This 
was repeated several times with different plates. 

Taking the velocity of the aperture to be 150 inches per second, 
which is certainly under the mark, and the breadth of the hole 
^th of an inch, the duration of the sun's full action on any one 
point must have been about ^nnnr*^ of a second. 

The photographic process employed was as follows : — ''Albumen 
on glass iodized by tincture of iodine, 20 gr. to 1 oz. of spirit. The 
silver bath, 50 gr. nitrate of silver to 1 oz. water, and 12 drops 
nitric acid. The developing solution three parts water to one of acetic 
acid, and the mixture nearly saturated with protosulphate of iron." 

The above was afterwards tried comparatively with the collodion 
process, and found to be considerably inferior in quickness of taking 
an impression, the ratio being 2 or 3 to 1. — Literary Gazette, June 6. 

TEMPERATUBE AND LUNAB INFLUENCES. 

Mb. J. P. Harbisson has communicated to the British Associa- 
tion a paper '' On a Law of Temperatui'e depending upon Lunar 
Lifluence." The author commenced by saying that, although the 
question of Lunar Influence on the atmosphere of our planet was 
very generally considered as set at rest by the investigations of M. 
Arago, yet he felt very confident that he was in a position to prove 
the law he was now about to announce without fear of contradiction. 
He had reduced and thrown into the form of tables and of curves 
280 lunations, with the corresponding mean temperatures ; and the 
laws at which he had arrived were, first, between the first and second 
octant the temperature immediately after the first quarter, both on 
the average, and also, with rare exceptions, in each individual luna- 
tion, is higher than the temperature shortly before the first quarter ; 
secondly, and more particularly, the mean temperature of the annual 
means of the second day after the first quarter (or the tenth day of 
the moon's age) is always higher than that of the third day before 
the first quarter (or the fifth day of the lunation). The tables and 
curves accompanied the essay, which illustrated these laws at great 
length. 

ACOUSTIO EXPEBIMENTS. 

Pbofessob Tyndall has described to the Boyal Institution, M. 
Lissajous' Acoustic Experiments. The speaker briefly noticed the 
physical cause of musical sound ; referring to the bell, the tuning- 
fork, the tended string, &c., as sources of vibration. The propaga- 
tion of impulses through the atmosphere to the tympanum was iUus- 
tnted by causing a brass rod to vibrate long;ltudinalIy : a disk was 
&^/d to the end of the rod perpenddculaT to \ta\ex\^i5a.^ wA ^3fiL^a ^v^ 
' ''iog held seyeral feet above a surface oi b\3»\^^^^« «a.^\^0*. 
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sand was strewn, commnnioated its motion through the air to the 
paper^ and produced a complex model figure of great beauty. 
Optical means had been resorted to by Dr. Young, and more espe- 
cially by Mr. Wheatstone, in the study of vibratory movements. 
M. Lissajous had extended and systematized the principle ; and had 
exhibited his experiments before the Soci^t^ d'Encouragement, and 
more recently before the Emperor of the French. When he became 
acquainted with the speaker's intention to introduce these experi- 
ments at the Eoyal Institution, he in the most obliging manner 
offered to come to London and make them himself. This offer was 
accepted, and the speaker also congratulated the audience on the 
presence of M. Duboscq, who took charge of his own electric lamp ; 
this being the source of light made use oi on the occasion. 

The experiments proceeded in the following order : — 1. A sheaf of light was 
thrown £rbin the lamp upon a mirror held in the speaker's hand : on moviag the 
mirror with sufficient speed, the beam described a luminous ring upon the ceuing. 
The persistence of impressions upon the retina was thus illustrated. 

2. A tuning-fork had a jj^inted oit of copper foil attached to one of its prongs : 
the fork being caused to vibrate by a violin oow, the metallic point moyed to and 
fro, and being caused to press gently upon a surface of glass coated with lamp- 
blacky the fork being held still, a fine line of a length equal to the amplitude of 
the vibrations was described upon the glass ; but when at the same time the 
whole fork was drawn backwards with sufficient speed, a sinuous line was de- 
scribed upon the glass. The experiment was made by placing the coated glass 
before the lamp ; having a lens m front of it, and bringing the surface ot the 
glaas to a focus on a distant screen. On drawing iUxe fork over the surface in the 
manner described, the figure started forth with great beauty and precision. By 
causing a number of forks to pass at the same time over the coated glass, the 
rdtttions of their vibrations were determined by merely counting the sinuosities. 
ISie octave, for example, had double the number of its fundamental note. 

3. This was the first of the series of M. Lissajous' experiments. A tuning- 

|i_i- lAU _ _..^.ii:^ -w.: 4.4.»-v..>] i.~ *:a i j j_ xi j. °* 
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held in the hand of the experimenter, from which it was reflected back upon the 
screen. A lens being placed between the lamp and tuning-fork, a shaqply defined 
image of the orifice from which the light issued was obtained. When a violin 
bow was drawn across the fork, this image elongated itself to a line. By turning 
the mirror in the hand, the image upon the screen was resolved into a bright 
sinuous track, many feet in length. 

4. A timing-fork was placed before the lamp, as in the last experiment. But in- 
stead of receiving the beam reflected from the mirror of the fork upon a looking- 
g^lan, it was received upon the mirror of a second fork, and reflectea by the latter 
upon the screen. When one fork was excited by a bow, a straight line described it- 
sdf upon the screen ; when the other fork was subsequently excited, the figure de- 
scribe was that due to the combination of the vibrations of both the forks. This 
is the principle of the entire series of experiments now to be referred to. When 
» single fork vibrates, the image which it casts upon the screen is elongated in a 
direction parallel to the prong of the fork. In order to have the vibrations rec- 
tangular, one fork stood upright, the other was Qxed horizontsUy, in a vertical 
stand, in the following experiments. 

6. Two forks, in perfect unison with each other, were placed in thepositions 
described, and caused to vibrate simultaneously. If bothTorks passed their posi- 
tion of equilibrium at the same instant — that is, if there was no difference of 
phase— the figure described was a straight line. When the diflerence of 
phase amounted to one-fourth, the figure was a circle : between these it was an 
ellqpse. The perfect unison of^the two forks was proved by the immobihty of thA 
figure upon the screen. On loading one of them wil\i ai\\\\\fi 'v«\^gDX.«\>DA ^<cqx« 
no longer remained £xed, but passed from the Btraight ^ixe I^om^ 'Cida ^^^ia 
to » drole, thence back tbrongh the ellipse to the BtTfiag\i\. Yaie, ^o ^^goXi ^& ^^ 
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departure firom tmiscHi mhaeh 'vaaj be thus rendeared visible, that M. Liasigoas 
states that it would be possible to make evident to a deaf person a discrepancy 
of (me vibration in tbir^ thousand. 

6. Two forks, one of which gave the octave of the other, were next made use 
of. When there was no difference of phase, the figure described upon the sereen 
resembled an 8. If the unison was perfect, the figure, as in the former case, was 
flzed ; but when the unison was disturbed, the figure passed through the changes 
corresponding to all possible differences of phase. The loops of the 8 became 
distort(Bd, formed bj superposition a single parabola, opened out again, became 
again symmetrical, and so on. 

7. The fifth of the octave, the major third, and other combinations succeeded, 
the flfi:ures becoming more and more complex as the departure from simple rela« 
tions between the vibrations increased. 

8. Finallf , two forks which, when sounded together, gave audible beats, weve 
placed both upright upon the table. The beam reflected from the mirror of one 
was received upon that of the other, and reflected upon the screen. When both 
forks were sounded, they sometimes conspired to elongate the image ; sometiinei 
they opposed each other : and thus a series of elongations and shortenings 
ad^essira the eye at exactly the same intervals in which the beats addressed tiEe 
ear. 

At tbe conclusion of this beautiful series of experiments^ which, 
thanks to the skill of those who performed them, were all snccessfaly 
on the motion of Mr. Faraday, the thanks of the meeting were 
imanimously voted to MM. Lissajons and Ihiboscq. 

NEW AOOUSnO PHBNOMENON. 

Mb. Donovan has described to the British Association a new 
and singular Acoustic Phenomenon. The author explained the beats 
which are experienced when two strings tuned nearly, but not 
•exactly, to unison, are struck at the same time. He then stated 
that the Earl Stanhope had observed that when a tuning-fork whilst 
vibrating was held to the teeth, similar beats were heard, which he 
<Earl Stanhope) attributed to the two prongs of the tuning-fork not 
l>eing in exact unison. This effect the author often tried to eiqpe* 
rience, but never could succeed until upon one occasion, just after 
he had ceased from violent exercise, having applied the fork to his 
teeth, he distinctly heard the beats. He was thus led to the true 
origin of the phenomenon, which he could now experience whenever 
he wished, by running a short distance, particularly up and down 
stairs. The effect was caused by the beatings of his own heart, or 
the pulsations of the circulating blood. Mr. Ninnis, one oi the 
secretaries, would explain the phenomenon described by the author, 
to arise from one set of vibrations propagated to the auditory nerve 
through the bones of the teeth, and of the head, modified by the action 
of the heart interfering with other pulses propagated in the ordinary 
way through the air to the oigan of hearing. 

OOLOUB-BLINDNESS. 

Pbofessor G. Wilson, M.D., has read to the Scottish Society 

of Arts a note on the Statistics of Colour- Blindness. The case in 

question occurred in the practice of Mr. White Cooper, the oculist^ 

and had been examined by him and by Professor Tyndall, of the 

Rojal Institution, Albemarle-slreet. It -was described hj the^last- 

Damed observer, in the London and Ediiiburglv PlwXwy]^'WiqJ. M.q^|iv 
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sine far May, 1856, and is in many respects the most remarkable 
example of coloar-blindness on record. Its peculiarity consists in 
its haying occurred in one whose vision of cobnr was originally 
normal, but who suddenly became colour-blind several years ago, and 
has remained so ever since. Captain C, commander of a small 
coasting vessel, was in the habit of spending some portion of his 
leisure in worldng with coloured worsteds — a practice not unusual 
among our merchant seamen. On one occasion he was anxious to 
complete a flower, but found himself unable to distinguish the 
colour ; thinking the light at fault, he changed his place more than 
once, but without bettering matters, and he finally went on deck, 
where he realized before long that he had lost his former perception 
of tints. No pain, inflammation, or other morbid symptom showed 
itself in the organs of vision, nor do they now betray any abnormal 
appearance ; but he has ceased in ordinary circumstances to perceive 
any colour but blue, and exhibits all the peculiarities of congenital 
colour-blindness, with the additional defect of inability to distinguish 
yellow from white, so that he mistakes a half sovereign for sixpence. 
Yet his sense of colour is only dormant ; for, when red glass was 
shown him in front of the electric light, he recognised it as red, and 
spoke of it as a colour he had not seen for years. It was only, how- 
ever, when very near the glass, and with the very bright light in 
question shining through it, that be saw red. At a little distance 
from the electric lamp, or quite close to a candle- flame, he could not 
tell the tint of an interposed red glass. In accordance with this, he 
mentioned to Professor Tyndall tbkt the P(»iland light, which he has 
occasion frequentiy to pass, has recently been changed in colour, but 
he has not observed any difference. The interest of the case lies 
partly in the fact of its not being an example of congenital colour- 
blindness, but chiefly so far as practice is concerned, in its occur- 
ring in a sea captain, to whom the present Admiralty system of 
ni^t-signals on board steamers — which tell only by tbeir colour, 
viz., red or green, in what direction the steamer is sailing — ^is totally 
useless. So also are many of the lighthouse combinations of coloured 
lamps. Captain C, were he to trust to his own eyes at night, 
would certamly shipwreck his vessel, so carefully have the Admiralty 
pot it. out of the power of a colour-blind pilot to help himself, by 
mi^ang the significance of the most important night-signals used on 
board steamers turn solely on colour ; and it is rumoured that this 
dangerous system of signalling is about to be rendered imperative on 
SMling vessels. In continuance of this communication, the author 
stated that he had the authority of one of the civil engineers of the 
Board of Trade for mentioning that the Government inspectors of 
railways bad found 3 per cent, of the railway servants and porters 
disqualified for their duties by defective vision of colour. 

ON A NEW STBBEOSCOPIO PHENOMENON. BY If. A. CpiA. 

I TAKE a drawing of a head seen in front, of 3 or 4 centimetres in. 
height ; it may be Jithographed, or engraved, or drawiw\>iJcv^^«ws^. 
J cat this drawing in ihe direction of the "vetWcaX «3l\^ ^"i ^^ TtfJ^fc-^ 
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and arrange these two parts of the drawing in the same vertical 
plane, before the eyes, at a less distance than that of distinct vision. 
I remove or bring together the two parts of the drawing until the 
two images which result from their duplication combine so as to 
form the entire face. The image of this face thus obtained presents 
the appearance of a solid object, or of a modelled figure in which the 
nose, the cheek-bones, the chin, and the eyebrows are detached, as 
in an object in relief. This sensation of relief increases in proper- 
tion to the length of time duriog which the two images are viewed ; 
to obtain the maximum of effect, the two half-faces must be held at 
a suitable distance, which varies according to the observer. A 
similar, but much less perfect effect is obtained by looking at the 
drawing of the entire face, either with one or both eyes, at a distance 
much less than that of distinct vision. 

I think that the explanation of these phenomena must be founded 
upon the two following facts, which led me to make the observation 
which is the subject of this note. The eye sees of a gray colour a 
series of very small alternate blsfbk and white spaces, very close to 
each other, and seen at a distance less than that of distinct vision.. 
In looking at a single face divided into small squares alternately 
black and white, at a distance less than that of distinct vision, the 
white squares appear larger, the lines of contact between the white 
and black squares become of a gray colour, which extends gradually, 
and the black squares appear larger ; at the same time the white 
squares appear to be raised at the centre and the black squares to be 
hoUowed. This double property of our eye, which is due to ocular 
irradicUiony furnishes us with a sufficient explanation of this new 
stereoscopic appearance. — Comptes Rendus ; Philosophical Magaevne. 
No. 95. 

THE FBISM. 

Db. Gladstonb has read to the British Association a paper ** On 
the Novel Use of the Prism in Detecting Impurities.*' The author 
described the methods of examining substances by means of a Prism, 
especially the instructive results obtained with liquids when the ray 
of light traverses them in a wedge-shaped vessel. He suggested 
this as a means of detecting coloured impurities when they do exist, 
and of proving their absence when they are wrongfully suspected. 
He showed the value of the means in respect to coloured confec- 
tionery, tea, and mustard, and remarked on its use in examining 
wines, liquors, pigments used in the fine arts, gems, pharmaceutical 
preparations, &c. He stated that the prism and hollow wedge were 
already used as a commercial means of ascertaining the purity of 
certain substances. 

NEW FOBH OF TELESCOPE. 

At the American Association for the Promotion of Science, Mr. 

Alvan Clarke, of Cambridge, has described a new instrument of his 

own invention, for measuring the distance apart of stars too distant 

to be brought into the field of view oi a teYfesco-^^. ^NVSkxh^^^o. 
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from the first thought of the instrument entering his mind, he has 
built a telescope of six inches aperture, and 103 inches focal length, 
mounted it equatorially, governing its motion by Bond's spring- 
governor clock, provided the two eye-pieces, and as a substitute for 
a filar micrometer, arranged a mode of using pieces of glass ruled 
with a ruling machine. Experiments have demonstrated the feasi- 
bility of using the two eye- pieces in this way, and of obtaining by 
them very accurate measures of the distances of stars, which are 
from three to one hundred minutes of space apart. The success of 
the instrument is, however, greatly due to the spring- governor, which 
keeps each star upon the wire accurately bisected. 



TELESOOPB SFEOULUM OF SILVERED GLASS. 

M. Leon Foucault, in a paper read by him to the British Asso- 
ciation, in French, upon a ** Telescope Speculum of Silvere<l Glass," 
after a brief but lucid description of the telescope, pointed out the 
difficulties which were found in its construction in the two different 
kinds of instrument — those which' formed the image by refraction, 
and those in which the reflection was thrown upon a metal surface. 
He pointed out the difficulties of working out the achromatic tele- 
scope and their causes, and the still greater difficulty which was 
found in giving the precise form to the metal surface before it was 
capable of producing accurate images. The great and almost in- 
superable difficulty of repolishing the metal speculum was explained, 
as but a very minute fault rendered the instrument valueless. He 
remarked upon this branch, that as the metal surface was of course 
easily tarnished, and therefore requiring to be repolished frequently, 
there was the more danger of destroying the mirror altogether. It 
occurred to him, he said, that it might be possible to form a reflect- 
ing surface, which should be easily figured, easily restored, and 
which should possess far more illuminating power than either the 
achromatic or the ordinary reflector, of which the specula are com- 
posed of alloy of copper and tin. The process at which he arrived 
was this : — To form a speculum of glass, no matter how imperfect 
the material, or how untransi>arent, provided it was free from air- 
bubbles. Then he deposited on this a film of silver by a process 
invented some years ago, and which had latterly been much im- 
proved. He foimd that it couid be deposited in uniform thicknesses, 
exceedingly thin, and that when looked through it was then found to 
be transparent, and to transmit a blue light, familiar to those expe- 
rienced in optics. He explained, that when it became necessary, 
owing to depositions made by the atmosphere, by which the silver 
became infinitesimally oxidized, it was possible, by light friction of 
soft leather, charged, if necessary, with peroxide of iron, to remove 
that obstruction. Thus the speculum was light, unalterable, and 
extremely strong, and the reflecting surface was extremely brilliant. 
Inequalities in thickness were at once detected Vr^ Wi^ \x9XkSs^'^^sc^» 
quaUty of the speculam. He also stated the ptoe^aa ^\!lv3ii\v^ \«r^ 
for depoBitiDg the Bilver, and showed t\i&t ilie co-^fikfivetA. '^^a "s^^*^ 
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less than 0*91. He exhibited one of the specula, and a reflecting- 
telescope, upon the new principle^ was placed in one of the windows. 
Dr. Greer said that ne hswi the pleasure of frequently looking 
through different mirrors constructed upon the novel principle of 
M. Leon Foucault. He had put them to a severe test, and he had 
compared one of seven inches with an excellent achromatic of five 
inches, and unquestionably that of M. Foucault was the superior. 

MOVEABLE HOBIZONTAL SUN-DIAL. 

Mb. Donovan has described to the British Association a Moveable 
Horizontal Sun-dial, which shows correct solar time within a fraction 
of a minute. The author first gave a short account of common 
horizontal dials, showing that, in consequence of the penumbral 
shadow of the gnomon, they could scarcely ever give the time within 
three minutes, even when they were well constructed and carefully 
set. He then explained his own dial, which, though larger waff 
portable, with means of setting it in the meridian and truly horizon- 
tally, which he explained. The circle of the dial was about thirteen 
inches diameter; towards its south point a fine needle rose, f^om 
which two human hairs proceeded, one in a fixed position^ parallel 
to the earth's axis at the place ; this was supported by a stout brass 
archy which could be shortened or lengthened, and which had a fine 
slit at its upper part to hold the fixed hair. The shadow of this hairy 
the author stated, was always sharp and well defined for about three 
inches from the needle, around which a small hour-circle of about 
that diJtuneter was graduated. The floating hair, as the author called 
it, being taken by the hand and laid along the shadow of the fixed 
hair so as to bisect it where it was sharp, was stretched out to an 
outer graduated hour-circle, where the induction could be easily 
read off to a fraction of a minute, amounting to a few sectmds. 

SEA SAWDUST. 

Mb. Maodonald, who is attached to H.M. surveying ship Herald, 
in a paper read to the Eoyal Society, observes that floating fields of 
minute algae were seen by Cook and subsequent voyagers in the 
South Pacific. Mr. Maodonald found it difficult to det»mine 
whether the species which he saw in the Pacific is to be referred to 
the OscillatoridsB or to the Confervidse. In the latter, a linear series 
of tubular cella compose the filaments, which are said to be jointed ; 
but in the former, although the filaments are tubular, simple, and 
continuous, without actual joints, a pseudo- jointed appearance is 
presented by the apposition of little masses of colouring matter. 
Notwithstanding that the author submitted the *' Sea Sawdust" of 
the Pacific to microscopical examination on several occasions, he is 
much inclined to believe that the filaments are actually jointed ; 
and this view is supported by the circumstance that an empty tubul^ 
or one in which the pariets may be traced continuously without being 
laterrupted by joints or internal septa, has never fallen under his 
notice ; besides which, the filaments axe ex.cQ«6x&!^ \ffvtd<e^ usually 
suf^riog cleavage in the transverse ^irec^.vwL. \^ "Ww«^«t^ \sax- 
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doubtedly belongs to the OscUlatoridsB. When the filaments are first 
removed from the water, they may be observed adhering side by side 
in little bundles or fasciculi ; and besides the colouring matter, the 
little ceSlB, or at least the intervals between the septa^ contain 
globules of air, which sufficiently account for their buoyancy ; and, 
moreover, in this respect, although their abiding-place is the open 
ocean, their habit can scarcely be regarded as very different from 
^t of those species which flourish in damp localities exposed to 
the atmosphere. The filaments are all very short compared with 
their diameter, with rounded extremities ; and when immersed some 
littie time in fluid, so that the contained air-bubbles make their 
escape, or are taken up, the pale colouring matter appears to fill the 
oeOs completely, and a central portion, a little darker than the rest, 
may be distinctly perceived in each compartment, intersected by a 
very delicate transverse partition. The author found this species off 
the coast of Australia and in Moreton Bay. He has also found it 
among the Polynesian Islands, and on two separate occasions off the 
Loyalty groupi in nearly the same geographical position. 



THE OULF-STBEAH. 

PBOFBSSOBHBKinESST has Communicated to the British Association 
a ytujper " On the Influence of the Gulf- Stream on the Climate of 
Ireland." He showed on a large map of the British Isles the 
isothermal Bnes, or lines indicating the equal degrees of temperature ; 
and these ran, not horizontally in the direction of the parallels of 
]«titade, as might be expected, but in curves almost concentric, and 
fi»lIowing very nearly the windings of the coast. These curves were 
laid down firmn the results of a long series of observations on the 
eUmate and temperature, by Dr. Lloyd, the President of the Asso- 
dation ; and one of these results, founded on a series of both day 
ttnd night observations, was, that the mean temperature of the sea 
oflT the west coast of Ireland was four degrees higher than, the main 
temperature of the land. All these facts were easily explained by 
the phenomenon of the Gulf-Stream, or warm current of water, 
wfaicm, as was well known to navigators, flowed from the Gulf of 
Mexico in the direction of this country and the north-west coast of 
Europe. That current of water, heated in the warm regions where 
it oimimenced, exercised its influence very sensibly on the atmo- 
sphere, raising its temperature, and charging it with vapours, which 
were luiown to give out a certain amount of heat. In Dr. Wilde*s 
historical *' Beport on the Diseases and Cosmical Phenomena of 
Ireland,*' presented with the Census returns, they read of several 
extreme changes of temperature having taken place in remote ages 
in this oount^; and those might have been caused by the tem- 
porary deflexion or deprivation of the Gulf-Stream, arising from 
some perturbation in the tropical regions, and leaving this country 
&r the moment in the same position it would be in if no Q:ul£-c\ixts5Q^> 
existed. 
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THE DEPTH OF THE MEDITBBBANEAN. 

SouNDiNOS have not yet been made in the Mediterranean by tbe 
improved methods lately adopted in the Atlantic, and conducted so 
systematically by Lieutenant Maury, in some parts of that ocean. 
But they suffice to indicate depths equal to the average height of 
the mountains girding round this great basin ; and, if one particular 
experiment may be credited, reaching even to 15,000 feet ; an equi- 
valent to the elevation of the highest Alps. This sounding was 
made about ninety miles east of Malta. Between Cyprus and Egypt 
6000 feet of line had been let down without reaching the bottom. 
Other deep soundings have been made in other places with similar 
results. We have not yet obtained any official account of the sound- 
ings very recently effected by the Tartarus in the lines of sea between 
Egypt and the Archipelago ; but it is stated, on apparently good 
authority, that one sounding between Alexandria and Bhodes reached 
bottom at the depth of 9900 feet ; another between Alexandria and 
Candia, gave a depth of 300 feet beyond this. These single sound- 
ings, indeed, whether of ocean or sea, are always open to the cer- 
tainty that greater as well as lesser depths must exist, to which no 
line has ever been sunk — a case coming under that general law of 
Probabilities so largely applicable in every part of physics. In the 
Mediterranean especially, which has so many aspects of a sunken 
basin, there may be abysses of depth here and there which no plummet 
is ever destined to reach. — Ediriburgh Review. 



THE ATLANTIC TELEGBAFH PLATEAU. 

The ocean bed of the North Atlantic is a curious study ; in some 
parts furrowed by currents, in others presenting banks, the accu- 
mulations perhaps of the dihrisoi these ocean rivers during countless 
ages. To the west, the Gulf- Stream pours along in a bed from one 
mile to a mile and a half in depth. To the east of this, and south 
of the Great Banks, is a basin, eight or ten degrees square, where 
the bottom attains a greater depression than perhaps the highest 
peaks of the Andes or Himalaya, — six miles of line have failed to 
reach the bottom ; but of this more presently. Taking a profile of 
the Atlantic basin in our own latitude, we find a far greater depres- 
sion than any mountain elevation on our own continent. Four or 
five Alleghanies would have to be piled on each other, and on them 
added Fremont's peak, before their point would show itself above 
the surface. Between the Azores and the mouth of the Taigus, this 
decreases to about three miles. Further north, there is an apparent 
decrease of depth, with increasiDg regularity of bottom, though it is 
problematical whether this is not owing to the greater accuracy 
with which these observations have been conducted. This appears 
to be the natural route for the Transatlantic telegraph. Other plans 
have been proposed — one a northing circuit, between the several 
points of Scotland, Iceland, Greenland, and the Labrador coasts each 
jspan being some 500 miles, or to use one or two of the island groups 
of the Atlantic, In the route selected "we ba^ve many advantages — 
convenient liarbours at either ternnuMa *, «i de^VNi qI n«*.\«c ^ ^^^srj 
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point sufficient to place the wire beyond the reach of any surface 
causes, such as ice or the anchor of any ship, yet not at an imprac- 
ticable depth, being at the shoalest several hundred feet, and in mid- 
Atlantic not materially over two miles. During a thousand miles of 
its course, the gradual depression of the ocean bed does not exceed 
500 fathoms. On either side lie Ireland and Newfoundland, the 
breast- works of either continent, approaching within 1700 miles, and 
fmuing the natural terminus of its route. Trinity Bay is its western 
head, and Valentia Bay, on the south-western point of Ireland, its 
eastern. Specimens of the bottom, when subjected to a powerful 
l^ass, exhibit delicate shells and infusoria, fragile as if carved in egg- 
shell, and yet as perfect in all their delicate formation as any of the 
more durable woriLS of Nature. The least attrition would crumble 
an this to powder. The inference is, that all agitation of winds and 
currents is confined to the surface, and that at these sunless depths 
the great mass of water remains in almost a quiescent state, and that 
the telegraphic wire, if once laid in safety, would lie for ever beyond 
the reach of harm, sinking among and covered by these fleecy par- 
ticles. — New York Times, 

HEIGHT OF THE HIMALAYAS. 

It appears, from a late survey made of the Himalaya range, by 
Colonel Waugh, that the Khanchinjinga, which has been hitherto 
supposed to be the highest summit, is in fact not so — a higher moun- 
tain having been discovered, situated between Katamandoo and 
Khanchinjinga. This last named is 28,156 feet above the level of 
the sea ; but the new summit reaches the enormous height of 29,002 
feet. It has been proposed to call this Mount Everest, after a 
former surveyor-general of India. 



BEPULSION OF WATER. 

Db. Bdist, F.B.S., has communicated to the Royal Society, a 
pi^[>er '* On the Causes and Phenomena of the Bepulsion of Water 
from the Feathers of Water-fowl and the Leaves of Plants.'* When 
Dr. Buist was residing in Bombay, in the neighbourhood of a 
number of small tanks or ponds abounding with the lotus or sacred 
bean of India, and also with four different varieties of water lily, he 
was struck by the different appearances presented by these when 
immersed in water, or when water was sprinkled on them. The 
leaves of the lily, like those of the lotus, floated with considerable 
buoyancy on the surface, but never, like the lotus, rose above it on 
a taJl independent stem. The leaf of the lily is full of holes about 
the size of a pin's head, and serrated at the edges. Through these, 
when the leaf is pressed down, the water perforates freely. The 
upper surface of the leaf is smooth and shining, and water runs off 
it as it does off a piece of glass, or greased surface. When placed 
under the water at an angle of about 45°, the leaf of the lily seems 
to. change colour. The dark purple leaf of the redlU^ «.^^^<dx^^^^ 
bright rich -pink ; and the dark green or b\\i\aV^eieft. o\ >iX\fc^\&Xfc> 
jnnk, and blue lilies, seem to become of abtigVX. emewiW-^^^^^*^^ 

K 



146 TEAB-BOOK OF FACTS. 

intensity of their hues vaiying with the angle at which the immersed 
leaf is seen. 

When the lotus leaf is placed under water, it reflects light like a 
mirror, so that the image of any object, if presented to it at a propo: 
angle, is seen by the spectator as distinctly as if the surface were 
one of polished metal. When water is thrown on the surface of a 
floating lea^ it flows off like a pool of quicksilver, reflecting light 
from l^e whole of its lower surface. This holds good on all occa- 
sions — the repellent property of the leaf exists, however, only on the 
upper surface. 

On examining carefully the cause of this natural phenomenon^ 
Dr. Buist found that the lotus leaf is covered by short microscopic 
papillse, which entangle the air and establish a kind of air plate over 
the entire surface of the leaf, with which in reality the water never 
comes in contact. Another singular peculiarity connected with the 
structure of the lotus leaf is the curious respiratory pores which dot 
its surface. The leaves of the lotus, when full- sized, are from a foot 
to sixteen inches in diameter. On cutting off a leaf six inches 
broad, the stem of which was a little less than the third of an inch 
in diameter, thirty cubic inches of air were collected in an hour, 
while the vital energies of the plant must have been injured by its 
mutilation. At this rate, a tank covered by lotus leaves throws off 
a large proportion of air daily. 

Dr. Buist considers that sensible respiration is not at all essential 
to the repelling power of leaves. The most beautiful manifestation 
of it that he has met with is in the Pistia, a little floating water- 
plant, abounding in shallow tanks in India, and much resembling 
common endive. When pressed under the surface of the water, the 
leaves present the appearance of molten silver. The same appear- 
ance is presented on cabbages, yoimg clover, and a vast variety of 
other leaves, and it is the cause of the bright pearl lustre of dew. 
Precisely the same phenomenon is manifested on the wings and 
backs of divers when they plunge into the water. In this case Dr. 
Buist conceives that the explanation has been ascribed most erro- 
neously to the existence of grease or oil in feathers ; whereas he 
conceives that it is due to the presence of an air plate repelling the 
water, so that it never comes in contact with the feathers. The 
trimming process so carefully performed by water-fowl is probaUy 
an application of oil or grease, with the object of separating or dress- 
ing* the little fibres of the feathers so as to produce an arrangement 
fitted to entangle the air. The reflection of light from the lower 
surface of the water is the proof of want of contact, when absolute 
contact exists even without diffusion or permanent wetting. A 
piece of polished marble or of f^Asa readily throws <^ the water 
without remaining wetted, but no reflection is in this case observaUe. 
Dr. Buist throws out a hint to the manufacturers of waterproof 
cloths, conceiving that they might produce a surface which would 
entangle and retain a film of sur, rendering the substance impervious 
io water, while, at the same time, the texture would admit the free 
trAusmiadoa of respiration or nKOBtuxe.— Saturda»| B«q\««^^q.%^, 
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ELSCTEICAL PHENOMENA IN THE UNITED STATES. 

The following paper, by Professor Loomis, has been read to the 
British Association : — 

Atmospheric electricity is very abundant in the United States, 
and often exhibits phenomena more remarkable than are witnessed 
in most of the countries of Europe, especially in England and 
Germany. These phenomena are not confined to any particular 
season of the year ; but the exhibitions in summer appear under a 
different form from those of winter. In summer, free electricity 
exhibits itself chiefly in the form of lightning during thunderstorms ; 
and these exhibitions are often among the most sublime and im- 
pressiye phenomena witnessed in any part of the globe. The tele- 
graph wires are exceedingly sensitive to the approach of a thunder- 
storm. The wires are often charged with electricity from the effects 
of a storm so distant that no thunder is heard, or lightning seen. I 
have often stood at such times in a telegraph office, and introduced 
my own body into the electric circuit, by taking hold of a telegraph 
wire with one hand, and with the other hand grasping a wire which 
commimicated with the earth. A frequent twinge is felt in the 
arms, and sometimes through the breast. The ahodL is pungent and 
painful, even when scarcely the slightest spark can be obtained 
by bringing the two wires nearly in contact. Such experiments are 
vmsafc when the electric cloud is near. If, during the passage of a 
thunder shower, the telegraph apparatus is left in conmiunication 
with the long telegraph wires, the fine wires of the electro- magnets 
are almost sure to be melted, and the magnets thereby rendered use- 
less. Sometimes, in telegraphic offices, there occurs an explosion, 
^M^nch melts large wires, and is dangerous to human life. The effect 
of a feeble current of atmospheric electricity on the telegraph wires 
is the same as of a current from a galvanic battery. It makes a dot 
on the telegraph register ; and, when a thunderstorm passes in the 
ndghbourhood of a telegraph line, those dots are of constant occur- 
rence, and being interposed between the dots of the telegraph opera- 
tors, they render the writing confused, and often illegible. The 
operators are, therefore, commonly compelled to abandon their 
work when a thunder shower prevails in the vicinity of any part of 
the line. 

The aurora borealis is very common in the United States, even in 
sommer; but, on account of the long-continued twilight^ it ig 
sddom witnessed with such brilliancy in summer as in winter. 
During winter, thunderstorms in the United States are of very rare 
occurrence^ but even at this season they are not entirely unknown. 
Sometimes in mid-winter, after a series of unusually warm da.^%^%. 
strong wind suddenly apringa up from tYie vjeaV,, ^\A«vA^^ Vj ^ 
shower, during which several flashes of UgVitniVi^, wiCOXK^^JKvs^ ^S3 

K2 
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thunder, are noticed. Such a shower is invariably followed by a 
great and sudden fall of the thermometer.. But, while deictrical 
disctbarges in the form of lightning are rarely witnessed ii» winter, 
other electrical phenomena of great interest are of almost da3y 
occurrence. Those phenomena consist of free electricity residing 
upon almost all bodies resting on the earth, but sufficiently insulated. 
This free electricity is particularly noticeable on the clothes and hair of 
the human body. During the cold mouths of winter, the human 
hair is commonly electrical, and especially when it is brushed with a 
fine comb. Often at such times the fine hairs are seen to stand 
erect ; and the more you comb to make tliem smooth, the more 
obstinately they refuse to keep their proper place. If you present 
your fingers to those electi'ified hairs, they fly to meet you, like a 
lock of dry hair attached to the prime conductor of an electric 
machine. In such cases there is but one remedy : the hair must be 
thoroughly moistened ; after which it lies quietly in its place. 
During the same season of the year, all woollen articles of clothing 
become highly charged with free electricity. The pantaloons in 
particular are found to attract light, floating particles of dust,, 
down, &c., especially near the feet ; and it is impossible to cleanse 
them by brushing. The longer you brush, the more your clothes 
are covered with dust and lint. Nothing less than a wet sponge is 
efficient to cleanse them. At night, when you take off your pan- 
taloons, you hear a distinct crackling noise, and, in a dark room, 
perceive a succession of flashes. You draw your fingers down over 
them, especially near the lower extremities, and you perceive a 
repetition of the crackling noise, accompanied by distinct flashes of 
light. As you take off your flannel drawers, the crackling is again 
heard, louder than before, and the flashes of light are more vivid. 
If you take a woollen blanket from your bed, hold it suspended in 
your left hand, and draw the fingers of your right hand over it, the 
crackling is equally loud and long continued. Your fingers seem 
enveloped in a blaze of light, and the flashes can be several times 
renewed. Brute animals do not escape the general electrical in- 
fluence. In a cold, frosty night, you draw your hand gently over a 
cat's back, and you hear a distinct crackling noise, while the cat shows 
unmistakeable signs of bad temper, and refuses her consent to play the 
philosopher with you. 

Persons riding on horseback during a snow-storm in the night 
have frequently noticed the extremities of their horse's ears tipped 
with light, like that of a pale, steady flame. The preceding phe- 
nomena are either unknown in summer or are only noticed occasion- 
ally, and in an inferior degree; but the aurora borealis is often 
witnessed in the United States during winter, and frequently attains 
a splendour such as is surpassed in but few portions of the globe. 
During the severity of winter, and especially in houses which are 
furnished with heavy carpets and kept thoroughly warmed, even 
more reniarkable electrical phenomena are often witnessed. If you 
walk across such a carpet with a slight, ahwfiaing motion, and then 
present your knuckle to some metaWic o\iiec\., «a ^i)afe VsxOa ^i^^tc^xn^ 
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you perceive a decided spark and a &iiit snap. By walking rapidly 
two or three times back and forth, the spark may be increased, and 
becomes^ perhaps, a quarter of an inch or more in length, and has 
great intensity accompanied by a smart snap. This phenomenon is 
not peculiar to any particular house or style of Ciirpet, but in the cold 
months can be witnessed in almost every house in New York where 
there is a thick woollen cai-pet, and the room is kept habitually well 
heated and dry. In some houses these phenomena are so remarkable 
that persons who have never witnessed them have listened to the 
accounts with evident incredulity. 

A few winters ago I received from a female friend an account of 
some phenomena which she had witnessed at the house of Mrs. C, 
in New York, and which appeared so remarkable that I concluded 
the account must be greatly exaggerated. I was induced to call on 
Mrs. C, and request her to favour me with an exhibition of her 
electrical powers, to which request she readily acceded. We were 
sitting in a parllour covered with a heavy velvet carpet, and lighted 
with gas by a chandelier suspended from the ceiling. Mrs. C. rose 
from her chair, advanced one or two short steps, and gave a slight 
spring towards the chandelier, which was above her reach when her 
feet rested upon the floor. As her finger approached the metal, I 
perceived a brilliant spark, and iheard a snap such as would have 
attnacted the attention of a person casuaUy walking through the 
hall, separated from the parlour by a closed door. The spark was 
more brilliant than that which is furnished by an ordinary electro- 
phorus when most highly excited, but its length was not so gi*eat. 
A few steps upon the carpet were sufficient to renew the electric 
charge, and the spark was perceived whenever Mrs. C. touched a 
metallic object^ like the knob of a door, or the gilded frame of a 
mirror. The facts which had been before recited to me now no 
longer appeared incredible, and most of them I verified by my own 
observations. On approaching the speaking tube to give orders to 
the servants, Mrs. C. repeatedly received a very unpleasant shock in 
the mouth, and was very much annoyed by the electricity until she 
learned first to touch the tube with her finger. In passing from one 
parlour to the other, if she chanced to step upon the brass plate 
which served as a slide for the folding-doors, she received an unplea- 
sant shock in the foot. A visitor upon entering the ^ house, in 
Attempting to shake hands with Mrs. C, received a shock which was 
quite noticeable and somewhat unpleasant. A lady on attempting 
to kiss her was saluted by a spark from her lips. Her little girl on 
taking hold of the knob of a door received so severe a shock that she 
Tan off in great fright. Larger children frequently amused them- 
selves by shuffling about on the carpet, and giving each other sparks 
from their fingers. 

The preceding is the most remarkable case I have myself wit- 
nessed ; but I have heard of several other houses in New York which 
appeared about equally electrical; and most of these ^V^exv-WSkKwa* 
have become so familiar in New York tViat \.\ie^ ^W^e teaaa.^ "Wi 
jsxdte surprise. The eJectricity thus deveVoped e^'^vVa ^^ -v^avy^ 
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phenomena of attraction and repulsion, and is capable of igniting- 
oombustible bodies. By skipping a few times across the room with 
a shuffling motion, and then presenting the knuckle to an open gaa 
burner, the gas may be ignited. This experiment generally fails 
unless the burner be warm ; but if, after a jet has been some time 
burning, you exting^uish the flame, and then draw a spark with your 
knuckle from the warm burner, the gas is readily ignited. 

After a careful examination of several cases of this kind, I have 
oome to the conclusion that the electricity is excited by the friction 
of the shoes of the inmates upon the carpets of the house. I have 
found by direct experiment, that electricity is developed by the fric- 
tion of leather upon woollen cloth. For this purpose I stood upon 
an insulating stool, and spreading a small piece of carpeting upon a 
table before me, rubbed a piece of leather vigorously upon it ; and 
then bringing the leather near the cap of a gold- leaf electrometer, 
found that the leaves were repelled with great violence. The elec- 
tricity of the leather was of the resinous kind. Electricity must, 
therefore, necessarily be excited whenever a person walks with a 
shuffling motion across a carpet ; but it may be thought remarkable 
that the electricity should be intense enough to give a bright spark* 
In order to produce the highest effect, there must be a combination 
of several favourable circumstances. The carpet, or at least its 
upper surface, must be entirely of wool, and of a close texture. 
From my own observations, I infer that heavy velvet carpets answer 
this purpose best. Two thicknesses of ingrain carpeting answer 
very well. A drugget spread upon an ingrain carpet yields a good 
supply of electricity. iSie effect of the increased thickness is ob- 
viously to improve the insulation of the carpet. The carpet must 
be quite dry, and also the floor of the room, so that the fluid may 
not be conveyed away as soon as it is excited. These conditions 
will not generally exist except in winter, and in rooms which are 
habitually kept quite warm. The most remarkable cases which I 
have heard of in New York have been in close, well-built houses, 
kept very warm by furnaces. These furnaces are erected in the 
cellar, and are filled with anthracite coal, which is kept constantly 
burning from autumn till spring. The heated air is conveyed to the 
hall, the parlours, and to every room in the house, as for as is de- 
sired, through large flues built in the walls, the flues having a sec- 
tion of about one square foot. In such a house the wood, during 
winter, becomes very dry, and all the furniture shrinks and cracks. 
The electricity is most abundant in very cold weather. In warm 
weather only feeble signs of electricity are obtained. The rubber, 
viz., the shoe, must also be dry like the carpet, and it must bo 
rubbed upon the carpet somewhat vigorously. By skipping once or 
twice across a room with a shuffling motion of the feet, a person 
becomes highly charged ; and then upon biinging the knuckle near 
to any metallic body, particularly if it have good communication 
with the earth, a bright spark passes. In almost any room which 
Is furnished with a thick wooWeu c?trpe\., au^ \a V«fc^\, ^Wa.bly warm 
anc? dry^ a spark may thus be obtained m Vm\.«t •, \>\i\. Vc^^^'c^raii^T^xsc&is^ 
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the insalation is so good, and the carpets are so electrical, that it is 
impossible to walk across the floor without exciting sufficient elec- 
tricity to give a spark. It may be thought that in walking across a 
room there is but little friction between the shoe and carpet ; but it 
should be remembered that the rubber is applied to the carpet with 
uncommon force, being aided by the entire weight of the body, so 
that a slight shuffling mation of the feet acts with great energy. — 
Athenceunif No. 1558. 

ELECTRIC FISHES. 

Pbofessob Gboboe Wilson has read to the British Association a 
paper *' On the Employment of the Living Electric Fishes as Medical 
Shock Machines." He stated that in prosecuting researches into 
the eariy history of the electric machine, he did not at first contem' 
plate going further back than the seventeenth century, or commenc- 
ing with an earlier instrument than Otto Guericke's Sulphur Globe 
of 1670. His attention, however, had been incidentally directed to 
the en^Ioyment of the living torpedo as a remedial agent by the 
ancient Greek and Koman physicians ; and he now felt satisfied that 
a living fish was alike the earliest and most familiar electric instru- 
ment employed by mankind. In proof of the antiquity of the prac- 
tice, he adduced the testimony of Galen, Dioscorides, Scribonius, 
and Asclephiades, whose works proved that the shock of the tor- 
pedo had been used as a remedy in paralytic and neuralgic affections 
before the Christian era. A still higher antiquity had been conjec- 
turally claimed for the electric silurus or malapterurus of the Nile, 
on the supposition that its Arabic name, Baad, signifies thunder- 
fish, and implied a very ancient recognition of the identity in nature 
of the shock-giving power and the lightning force; but the best 
Arabic scholars have pointed out that the words for thunder (raad) 
and for the electric fish (raVd) are different, and that the latter 
signifies the '* causer of trembling," or "convulser," so that there 
are no grounds for computing to the ancient Egyptians, or even to 
the Arabs, the identification of silurus-power with the electric force. 
In proof of the generality of the practice of the zoo-electric machine 
at the pi*esent day, the writer referred to the remedial application of 
tiie torpedo by the Abyssinians, to that of the gymnotus by the 
South American Indians, and to that of the recently- discovered 
electric fish (Malapterurus Beninensis) by the dwellers on 'tiie old 
Calabar River, wluch flows into the Bi^t of Benin. The native 
Calabar women were in the habit of keeping one or more of the fishes 
in a basin of water, and bathing their children in it daily, with a 
▼iew to strengthen them by the shocks which they receive. These 
shocks are certainly powerful, for living specimens of the Calabar 
fish are at present in Edinburgh, and a single one gives a shock to 
the hand reaching to the elbow, or even to the shoulder. The 
usages referred to appear to have prevailed among the nations follow- 
ing them from time immemorial ; so that they furnish proof of tba 
antiquity as well as of the generality of t\\e ■^t^c^^^ ''osv^^c Ttfiiasife. 
Hie writer concluded by directing the at\ieti\i\OTL o^ Ti»^iQxiJM^J^Vi''^Bft 
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probability of additioDal kinds of electric fish being discovered, and 
to the importance of ascertaining what the views of the natives 
familiar with them are in reference to the source of their power, and 
to their therapeutic employment. 

AN IMPROVED ELECTRIC LAMP. 

Messrs. Lacassaonb and Thiers, of Xiyons, France, have ex- 
hibited at Paris and Lyons an Electric Light of unusual brilliancy, 
obtained by means of a lamp, which is thus described. 

The objects of their invention are — 1. To regulate and to keep 
constant the distance between the two electrodes of electric lights, 
whatever may be the rapidity of the combustion of the graphite of 
which they consist. 2. To obtain this constant separation of the 
electrodes by self-acting means, operating by the action of the cur* 
rent wifech produces the light, combined with the action of a spring, 
or with the action of a current derived from the light current. 
8. To obviate the necessity of any daily regulating of the apparatus. 
These results are obtained by the pasFage of mercury from a reser- 
voir into a receiving cylinder placed underneath. The tendency of the 
mercury to rise in this cylinder lifts with little friction a piston sup- 
porting the lower electrode, which approaches the upper electrode 
according as the mercury of the reservoir flows down into the 
cylinder. The action of the electrodes approaching each other is 
produced by means of a valve opening and closing the tube com- 
municating from the reservoir to the cylinder. This tube passes 
through one of the soft iron arms of an electro- magnet, which 
receives its magnetic action from the current producing the light, 
and which shuts the valve by its action upon an armature of soft 
iron, which it presses against the valve. The armature which shuts 
the valve by the action of the current producing the light is attracted 
in an opposite direction by a spring, or by a second electro- magnet 
receiving magnetic action from the derived current, the intensity of 
which is determined by the resistance offered to it by a coil inter- 
posed for that purpose ; consequently the passage of the mercuiy 
from the reservoir to the cylinder tends to establish itself under the 
action of the derived current, which opens the valve, and to be in- 
terrupted under the action of the principal current, which closes it; 
the resistance afforded to the derived current is invariable. The 
resistance afforded to the principal current increases by the widening 
of the distance or space between the two electrodes, and diminishes 
by their coming near to each other. If the distance between them 
increases, the principal current, meeting a greater resistance, dimi- 
nishes in its intensity, which also diminishes the magnetic power of 
the electro-magnet due from the principal current which closed the 
valve ; the intensity of the derived current (the resistance of which 
is invariable) increases in the same ratio, and tends also by its action 
on the second electro-magnet to open the valve. If the electrodes 
approach each other, the contrary effect is produced ; the principal cur- 
rent increases by the diminution of resistance through the electrodes, 
w&i/e the derived current diminishes in \^e Bame \ftc$v^T\x<!^x^ «aA 
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tending to close the valve to prevent the further passage of the 
mercury. It is then evident, that after having determined the 
resistance of the derived current by the length of the wire of the 
resisting bobbin or coil, there will be established between the two 
currents a kind of equilibrium, which will maintain a passage for 
the exact quantity of mercury that should necessarily flow from the 
reservoir to the electrode cylinder to lift and regulate the space 
between the electrodes. — Mechanics' Magazine, No. 1765. 

IMPROVED MAGNET. 

Mb. Jones has invented ' ' an Improved Magnet or Loadstone 
for the person, by which an extraordinary power and permanency of 
influence is obtained for hypotnists, somnolists, and pbyscheists." 
This instrument is in the shape of a watch ; the interior is a number 
of powerful magnets, or iron-dust made into a pulp with oil, &c., 
dried before the fire, and then magnetized in the ordinary manner ; 
a wire ik placed to each of the poles, and covered with a plate of 
aluminium or other perfect metal, the wires still protruding ; over 
the plate of aluminium is another plate of the same metal, and so on 
ad libitum, the wires continuing to protrude. The magnets and 
plates are of the form of a parallelogram ; over these is a ball of 
gutta percha, or other non-conductor, allowing entrances for the 
wires, which are rolled round the ball ad libitum ; the whole is 
enclosed in another ball of gutta percha, and the wires are conveyed 
to the "poles of the body" (a magnetic phenomenon) — the neck and 
abdomen ; the influence is thus equalized, and health is an additional 
result, as well as correctness of bypotnism, for it is not the mind 
alone which is hypotnized. The greater the length of wire between 
th6 two balls, the greater the power ; the plates of iron and alumi- 
nium alone produce electro-magnetic fluid with the moisture of the 
human body, without the assistance of the inner magnet, as well as 
generating the fluid. The extraordinary power of the inner magnet 
is thus explained : the sum of two powers acting in unity is greater 
than the sum of their powers acting separately — the French fleet is 
more powerful together than in two separate parts ; again, the sum 
of three powers acting in unity is greater than the sum of their 
powers acting severally, and also the resultants of forces, as seen at 
the battle of Aboukir Bay. — Mining Journal, 



A MAGNETIC GIRL. 

The Northern Daily Times says : — " We never believed in table- 
turning nor spirit-rapping ; but here we have a child who does not 
profess to anything like the latter, yet who can turn and twist, and 
make a table dance about the room, despite the power of half a 
dozen strong men to hold it. There is no mistake in this; we saw 
it ; we held the table hard and fast, along with several others, and 
yet this tiny girl whirled it out of our hands by one touch of her 
fingers. We all held on with might and main, yet GOMVd. TiQ.\,T«»5ik. 
the power; and the beat of it is, the child berBeVX yb V>\a5\-^ K^orrassi^ 
of the power she poasesaea. All she knowB \b, \i\i«Ai\i'et \avxOcl ^<5a^- 
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pletes what three or four men would i»il to aocoiuplish. She can 
lift (and cannot be resisted) half a dozen men sitting on a chair in 
each other's lap — she whirls them about like straws. We tried to 
resist this, but in vain. The most wonderful portion — even more 
mysterious than the above, which seems very little short of 
miraculous — of her performance is the astounding manner with which 
she plays with irons of some 24 pounds weight. These, by a touch, 
and without any muscular exertion, she rolls and tumUes about 
with more ease than we could a feather. We saw several strong 
persons trying to raise the irons into the same position which the 
child puts them in, but, with all their strength, failed. Her powers 
of magnetism over other persons, both juvenile and adult, are just 
as great and remarkable as over inanimate matter ; and the little 
prodigy laughs as heartily as the audience at the pranks she is 
enabled to make other people play, despite themselves, but why or 
wherefore neither she nor any one else can tell.'* 

IMPROVEMENTS IN GROVE* S BATTERY. 

Professor G. J. Stonet has read to the British Association a 
paper on this subject. He first exhibited a few cells of Grove's Bat- 
tery in the ordinary way in which the plates of zinc and platina are 
arranged ; if any accident occur to any one cell or plate, it cannot be 
removed from the battery without taking down, cell by cell, the 
whole system that precedes it. Much inconvenience, also, is expe- 
rienced from the fuming of the acids when the operator has finished 
his day's work, and in taking the plates in the ordinary manner each 
out of its place and dipping it into water. In the improvement which 
Professor Stoney has devised, stout iron wires are bent into the 
form ^. To 1 and 2, plates of zinc are soldered, and to 8 a plate 
of "platina, and so on with each of the rest of the 

elements. He had feared there would be much difficulty in solder- 
ing the platina plate to the bend of the iron wire 3, but it was found 
not to be so, as upon dipping the iron into chloride of zinc, and then 
laying the platina plate against it, it was found that the soldering 
iron, with a small globule of solder, made a perfect joint along the 
entire extent. To prevent any chance contact of the wire 3 with 1 
or 2 of the next element, a little cylinder of gutta percha was put 
over each of these wires 3 which carried the platina plate. In putting 
the elements of the battery together, the platina plate 3 of each ele- 
ment was simply inserted between 1 and 2 of the next element, and 
so on throughout, and each element was then perfectly distinct firom 
every other, and could be taken out or put in, or the cells belonging 
to it re-arranged as to charge of acids or otherwise, as occasion 
might arise, without interfering with the rest. When it is desired 
to stop work, the whole of these QQ formed wires, with the zinc and 
platina plates attached to them, are lifted together out of their cells 
by an oblong mahogany frame, one side of which slides in a groove, 
so that the sides at first are at a sufficient distance to go over the 
entire aystem ofco^a ; one side of l\xe ir».mft\a VJafcxi Vstwi^ht under 
one line of the bends of the "wiTes, &t\Ol \Xvft isvo^eaXJ^^ «.^^ \^ Sjfikssa. 
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pushed in so as to come under the bends on the opposite side ; the 
entune frame is then lifted with all the plates at once, and they are 
all plunged together into a trough of water placed near. Thus the 
fuming is almost entirely avoided. 

ELBOTRIO OONDUCnVITT OP OOPPIB. 

Pbofesbob W. Thomson has read to the Eoyal Society, a paper on 
the Electric Conductivity of commercial Copper of various kinds. It is 
an important and notable circumstance, and surprised the experi- 
menter himself, to find that there are differences of resistance be- 
tween different specimens of wires manufactured for submarine tele- 
gn^hs, so great as most materially to affect their value in the elec- 
trical operations for which they are designed. None of the cir- 
cumstances, such as twisting of wires, or covering with india-rubber, 
peculiar to each strand, produced any sensible influence on the whole 
resistance. Different qualities of the copper-wire itself were proved 
to be the real cause of difference ; and while the conducting 
power of a wire from one manufactory was as 100, that from 
another was only as 64*9! Professor Thomson's inference from 
these experiments is, *' that a submarine telegraph constructed with 
copper wire of the quality of the manufactory A. of only ^ of an 
inch in diameter, covered with gutta percha to a diameter of a 
quarter of an inch, would, with the same electrical power, and the 
same instruments, do more telegraphic work than one constructed 
with copper wire of the quality D., of ^ of an inch diameter 
covered with gutta percha to a diameter of a third of an inch." 
One of the specimens of copper wire with low conducting power was 
fofond to contain lead '21, iron '3, and tin or antimony '01, the re- 
mainder being coj^r 99*75. All the samples were described by the 
manufacturers as remarkably pure. Doubtless even though copper 
were considerably adulterated with a better conductor than itself, 
this would only (Uminish its conducting power all the more : purity 
of metal appears to be the essential principle. Brittleness from 
tension does not alter the conductivity ^ per cent. There is another 
paper by the same author on the electro- dynamical qualities of 
metals, showing the effects of magnetization on the electric conduc- 
tivity of nickel and of iron. It had been shown by Professor Thom- 
son that iron, when subjected to magnetic force, acquires an increase 
of resistance to the conduction of electricity along, and a diminution 
of resistance to the conduction of electricity across, the lines of mag- 
netization. By experiments more recently made, he has ascertained 
that the electrical conductivity of nickel is similarly influenced by 
magnetism, but to a greater degree, and with a curious difference 
fh>m iron in the relative magnitudes of the transverse and longitudinal 
effects. With the same magnetic force, the effect of longitudinal 
magnetization, in increasing the resistance, is from three to four 
times as great in nickel as in iron ; but the contrary effect of 
transverse magnetization is nearly the same in the two tcva^a^^ ^^r^^^ 
the same magnetic force. When magnetic ioxce \a «^-^\fe^ Vi vt^sa.^ 
we ma^ here observe, it is along the bar t\ia.t \iie -mai^^HaJi ^jje^t^^dwss^ 
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operates, each suooessive series of particles in the line being a kind 
of minor magnet with its poles in the direction of the length. When 
electric force is applied under such circumstances, is it not simply 
because the electric force is absorbed, and assumes the form of 
magnetic force itself,, augmenting its intensity, that the passage 
of the electric force, as such, appears to be resisted ? The mi^- 
netic force not operating across the line of polar direction, the 
electric force of course cannot be so absorbed in that direction, or 
assume the form of magoetic force, and hence appears to flow in that 
direction without diminution, and all the more freely that the metal 
is magnetized already in the contrary direction, and may not afford 
80 facile an opportunity for its diversion and absorption, or assump- 
tion of the magnetic force itself, in the contrary direction, as when 
the metal is not yet magnetized. In nickel, again, it would be 
interesting to know whether the absorbed electricity has really 
rendered it more capable of magnetization and more completely mag- 
netized, than when only exposed to the operation of the magnetic 
force. The relationship of diamagnetism to these phenomena would 
be a curious and important subject for further experiment. 

THREE NEW ELECTROTYPE PROCESSES. 

These new processes, by the Abb^ Moigne, have been described 
to the British Association. The first of these improved processes 
consisted in the employment of platina wires instead of copper, and 
of making a skeleton figure resemble roughly the outline of the cast' 
sought to be obtained, by means of which, according to M. Lenoir's 
process, busts, statues, and groups can be produced in full relief by 
a single operation. The second of these consisted in M. Oudrey's 
process for galvanizing or coppering iron and cast iron to any thick- 
ness required without the cyanide bath, with remarks upon its 
employment in commerce and in the navy. The process was not 
fully communicated, as it is commercially desirable to keep it a 
secret ; but sufficient was communicated to show that the cyanide 
bath, which is not only expensive but dangerous, can be dispensed 
with, and the present system, according to which there was a great 
waste of material, avoided, although the substance that was placed 
upon the iron to induce the deposit of the copper was not stated. 
The last branch of the paper treated of Messrs. Christofe and 
Bouillet's process for strengthening electrotypes, the principle of 
which was to leave an opening in the back of the thin electrotype 
obtained by precipitating, and to put into it various little pieces of 
brass, which, on being melted with an oxy* hydrogen blast, became 
•diflused all over the interior surface of the copper without in- 
juring it in any way, and thereby imparted to it the strength of 
cast iron. 

singular effect of electricity. 
Wb find the following in the Detroit Free Press : — ** A locomotive 
wae being moved from the manufactory to tVift Geotarei. de^ot^ and 
liad Arrived in the middle of the street, ^\ieti bm^^wX-^ tJ^ \cbsvi\s& 
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dropped the bars wiUi which they were moying the machine, and fell 
back in amazement. Resumiog them at the order of the man in 
charge, they applied them again to the wheels, and again fell back 
paralysed the instant they touched the iron. The director of the job 
caught up one of the bars, and making a savage thrust, planted it 
under a wheel, preparatory to giving a huge lift. No sooner had it 
touched, however, than he saw it faU from his grasp to the ground, 
as it had done in every case before. Such singular occurrencea 
excited attention, and an examination was made as to the cause, 
when it was found that the locomotive, in passing under the tele- 
graph line, had come in contact with a broken wire that hung 
sufficiently low to reach it. The whole mass of iron composing the 
locomotive had thus become charged with electricity, which had 
communicated itself to the bars that the men held in their hands, 
and caused the effect above described. The wire was then removed, 
and the difficulty obviated in a moment." 

A GIRDLE ROUND THE WORLD. 

The AveiUe du Nord.j of St. Petersburg, proposes a communica- 
tion round the world, by a railway crossing Siberia in the direction 
of Irkutz, and which, in the opinion of that journalist, will be 
constructed sooner or later. It points out the utility of such a com- 
mercial communication, which would unite to Europe by the Russian 
railways the commerce of Central Asia, China, and Japan. The 
Euphrates line and that of Suez are, says this journal, only useful 
to England, and the Panama route does not offer the advantages to 
be expected from a railway in Siberia (which would be in the power 
of Russia). It adds, that no want of security need be feared in 
Russia, as may be the case on the Euphrates and Suez lines. 

new induction APPARATUS. 

Mb. Whitehouse's Relay and Induction Coils in action on short 
circuits have been explained to the British Association, by Professor 
Thompson. The peculiarities of Mr. Whitehouse's induction coils 
fit them remarkably for the purpose for which they are adapted, 
as distinguished from the induction coils by which such brilliant 
effects of high intensity were described. The chief part of the re- 
ceiving apparatus, the relay, was fully described, and was shown in 
action after some introductory remarks, explaining the general nature 
of a relay, an electrical hair trigger. The relation of Mr. White- 
house's relay to the Henley receiving-instruments was pointed 
out. The author expressed his conviction that, by using Mr. White- 
house's system, to take advantage of each motion for a single signal 
instead of the to and fro motion, as in all systems hitherto prac- 
tised, the Henley single needle instrument might be easily used so- 
as to give as great a speed on one line of wire alone as is at present 
attained by two with the double-needle instrument. The beautiful 
method of reading by bells would be most ready and conN^meeA. ^^x 
giving the indications to be interpreted as t\ie xa^^^^'^^^ \ Xix^^. 'Oofc 
author believes that either by the eye or ear t\\» T£Vft\«a.^^'& tkwj "^^ 
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read off with the rapidity and care which will render the ufie of one 
telegraphic wire in all respectg as useful as that of two. 

The efects of Induction in long submarine lines of Tdegraph 
have also been illustrated to the British Association, by Professor 
Thompson. A general explanation of the theory was given, and the 
law of squares was demonstrated to be rigorously true. It was 
pointed out, that when the resistance of the instruments employed 
to generate and to receive the electric current are considerable in 
<;omparison with the resistance of the line, the phenomena do not 
falfil the law of squares, because the conditions on which that law is 
founded are deviated from. The application of the theory to the 
alternate positive and negative electrical actions used by Mr. White- 
house for telegraphing was explained, and the circumstances which 
limited the speed of working were pointed out. Curves illustrating 
the enfeeblement of the current towards the remote end, and the 
consequent necessity of the high-pressure system introduced by Mr. 
Whitebouse, were shown. The embarrassment occasioned by the 
great electrical effect through the wire which follows the commence- 
ment of a series of uniform signals with a full strength of electric 
force, was illustrated in one diagram, which showed a succession of 
«ight impulses, following one another at equal intervals of time, and 
giving only one turn of the electrical tide at the remote end, or two 
motions of the relay, including the initial effect. The remedy was 
illustrated by another diagram, in which a succession of seven equal 
Alternate applications of positive and negative force, following a 
first impulse of half strength, was shown, proving seven turns of 
the tide at the remote end, following one another at not very unequal 
intervals of time, and consequently giving eight turns of the relay, 
or eight distinct signals. 

Mr. E. S. Kitchie, of Boston, United States, proposes an im- 
proved construction of Evhrnkorff's Induction Apparatus, The 
improvements consist in making the strata of the wire in the 
secondary helix perpendicular, instead of parallel, with the axis; 
in making the insulation more perfect, and obviating in great 
measure the danger of a discbarge of the spark from one stratum to 
another ; in substituting for De la Bive's inteiTupter one which 
makes the breaks instantaneously, and is entirely under the opera- 
tor's control. In the apparatus exhibited by Mr. Bitchie, the length 
of wire is 60,000 feet> and he has obtained from it a spark of lOJ 
inches, with a battery of four elements. The largest spark yet ob- 
tained in Europe has been 4 4 inches. The original machine is the 
result of the researches of Faraday, Henry, and Fiziam, and gives 
a current of high intensity, with a quantity immensely greater tM" 
can be obtained from the electrical machine. 

Improved Medical Induction Coil, — ^The only difference betweoi 

Buhmkorff*s machine and Hearder's Medical Coil, is that Heaider 

used from 100 to 300 yards of secondary wire wound upon a bobbin 

with wooden ends, and Ruhmkorff \iae^ itom 5QQ0 t» 20^000 yards 
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laid upon a bobbin with glass ends, paper being the only insulating 
medium used by both. The superioiity of RuhtnkorfiTs over 
Hearder^s simply depended upon the increased length, and the addi- 
tional application of the condenser. Reasoning out some of the 
phenomena which have presented themselves in the complicated 
action of his new induction coil, Mr. Hoarder has been led to dis- 
cover a peculiar relationship l)etween the magnetic intensity of the 
iron wire, develojped under various conditions of length, thickness, 
&e., and the quantity of electricity set in motion in the induced coil, 
and by attending to circumstances apparently trifling, he has suc- 
ceeded in producing a medical coil possessing an extraordinary 
power in a veiy small compass — a most valuable desideratum. In 
addition to this, he adopts a very ingenious contrivance for regulating 
the shock by the use of two indexes, on the principle of the hour 
and minute hands of a clock, the first producing equal increments 
of power, and the second subdividing each of those increments so 
as to render the advance of power still more gradual. The whole 
of the apparatus, viz., coil, battery, a bottle containing the requisite 
quantity of dilute acid, insulated directors, conducting wires, and 
metalUc plates for administering the shock, are cleverly packed in a 
small mahogany box, and are so contrived as to be used without 
taking out either the machine or battexy. The machine extends to 
twenty or more degrees of power, the smallest being almost imper- 
ceptible, and the highest very much more than the strongest nerve 
can bear. The apparatus, altogether, is the most perfect of the 
kind that we have ever met with. At the late annual meeting of 
the British Medical Association, at Plymouth, Mr. Hoarder exhi- 
bited and explained his machine in the course of the conversazione, 
and showed its value as an adjunct to restore respiration in recovery 
from drowning. He mentioned a case which occurred some time 
ADce at Dartmouth, in which his apparatus had proved efifective 
in the hands of Mr. Precy, surgeon, of that place, in restoring a 
drowned person after all other appliances had failed, and life had 
been despaired of ; and he also showed the facility with which the 
machine could be brought into action, by opening the box in which 
it was packed, and exciting it ready for use in less than thirty 
seconds. — Mechcmics* Magazme, No. 1775. 

BetUlefifs Induction Coil has been thus described by the inventor : — 
" 'My induction apparatus differs from Buhmkorff's in three im- 
portant parts of its structure : first, in the method of insulation ; 
Becondly, in the contact breaker ; and thu-dly, in the formation of 
the condenser. Buhmkorff, as your readers are aware, insulated his 
iE»condaiy wire with shell-la« ; but as this substance, though an ex- 
cellent insulator, is liable to crack, I have adopted gutta percha tissue 
for ihe insulation of my wire ; and I apply it in the form of ribbon 
an inch wide, which I obtain by cutting slices from a firm roll of that 
substance ; four or five layers are necessaiy between each layer of 
wire, as the current from a single layer is 8uffi.c\«tvtVj \w\»%xv<i^ \a 
strike through one-teDth of an inch of air. 
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" The contact breaker is a more important part of the apparatas, 
for without the one I have contrived I do not obtain nearly so great 
a quantity of static electricity. It consists of a strong steel spring, 
fastened firmly at one end, and having the platinum contact piece in 
the centre, behind which is a piece of iron to be attracted by the iron 
core ; at the other end of the spring is a screw by which I can force 
the two contact pieces together with a force of one ounce to ten 
pounds ; the steel spring therefore vibrates from its centre, and it is 
only when the whole of the battery current has traversed the 
primary wire that the iron core has sufficient power to draw the two 
contact pieces asunder. It may be interesting to state, that the 
condenser has not the slightest eflfect on the quantity of electric force 
developed in the secondary wire, but increases the intensity to an 
enormous extent ; and as it is better to have it as large as possible, 
I have formed mine of 120 sheets of tinfoil, 6x12, placed between 
double that number of varnished sheets of paper, the alternate sheets 
of foil being brought out and soldered to appropriate bin ding- screws. 
The length of secondary wire in the coil described is 2 miles, and its 
gauge No. 35. The primary helix is formed of 30 yards of No. 14 
wire, and is wound on an iron wire core 9 inches long and 1 j inches 
diameter, in which is placed as an axis an iron rod to support the 
coil, which I place in a box constructed for that purpose. 

" The instrument gives an induction spark two inches long in air 
of ordinary density when excited by four or five cells of Grove's bat- 
tery ; and the quantity of static electricity is so great, that it will 
charge a quart Leyden jar two hundred times per second, the dis- 
charge taking place through an interval of one inch and a quarter. 

"The thermal phenomena are also very striking; for when the 
secondary wires are separated about three-quarters of an inch, an 
arc of flame passes the interval, and fuses electrodes presenting 
twenty times the sectional area of the wire from which the current is 
produced : the flame can at the same time be acted upon by a per- 
manent magnet in the same manner as the voltaic arc. This heating 
power appears to depend, not upon the quantity of electricity passing, 
but upon the resistance it can overcome ; consequently the thermal 
effects disappear in vacv>o, to be reproduced upon the gradual admis- 
sion of air or other resisting media." — Mechanics' Mag., No. 1769. 

Callan*8 Electro-dynamic Induction Machine, — At the late Meeting 
of the British Association, the Rev. Professor Callan, after stating 
that he had discovered the induction coil in 1836, that in 1837 he had 
devised an instrument for getting a rapid succession of electrical cur- 
rents from the coil, and that thus he had completed the coil in 1837, 
as a machine by which a regular supply of electricity might be fur- 
nished, he said that he would lay before the Association the results 
of a long series of experiments on the induction machine. 

The first of these results is a means of getting a shock directly 

from the armature of a magnet at the moment of its demagnetization, 

by uaingf not a solid piece of iron, but a coil of very fine insulated 

iron for the armature of an e\ectTO-m».giie>\., "VifeW^wv tlkft ^les of 



X9LECTSICAL SCIENCE. 161 

which the coil would fit. When the helix of the magnet is connected 
with a battery, the armature is magnetized on account of its prox- 
imity to the magnetized iron ; and when the battery connexion is 
broken, if the ends of the insukted iron wire be held in the hands, a 
shock will be felt. 

The second result is the discovery of the fact, that if iron wires be 
put into a coil of covered copper wire the ends of which are connected 
with a battery, and if another coil be connected with the same bat- 
teiy, the quantity of electricity which will flow through the latter 
will be greater when the first coil is filled with iron wires than when 
they are removed. 

The third result is, a core for the primary coil, which consists of a 
coll of insulated iron wire, and which has five advantages over all 
ihe cores in common use. First, there is no complete circuit for 
any electrical current excited in any section of the core, because all 
the spirals of the coil are insulated from each other, and no spiral 
returns to itself. In the common cores, even when the wires are 
covered with thread, there is a complete circuit for every current 
induced in each section of every wire. Secondly, the currents in 
the varioui| sections of the iron do not oppose each other ; but the 
currents in each section of every wire are opposed by the currents flow- 
ing in the surrounding wires. Thirdly, in the iron coil all the currents 
in the various spirals flow in the same direction, and form one strong 
current, which may be used by connecting the ends of the coil with 
any body to which we wish to apply its force. But in the common 
cores all the currents in the sections of each wire remain within the 
wires, and cannot be used. 

Fourthly, the effect of the condenser on the currents produced in 
the iron core can be ascertained when an iron coil is used, but not 
with the common cores. By using an iron coil as a core, it is found 
that the condenser increases the intensity of the currents induced in 
the core. 

Fifthly, the ends of the iron coil, used as a core, may be con- 
nected with the coatings of a Leyden jar, and then the sparks from 
ihe coil are diminished in length, but increased in brightness. By 
the use of cores consisting of coils of insulated iron wires, electrical 
currents of considerable quantity and intensity may be obtained. 
These currents of quantity and intensity may answer for working 
the Atlantic telegraph, and for producing the electric light. 

Besides the cores just described, and the common core, Professor 
Callan uses three other kinds of cores — viz., a flat or elliptical 
bundle of wires ; a core made by coiling uninsulated iron wire on an 
iron bar ; and a core consisting partly of a bundle of iron wire, and 
partly of a coil of insulated iron wire. The fourth result of his ex- 
periments is a new mode of insulation, in which imperfect insulation 
IS used when imperfect insulation is suflBcient, and perfect insulation 
is employed where such insulation is required. The advantage of 
this mode of insulation is, that each spiral in the s^Gowdax^ ^^-^ Sa 
brought nearer to the other spirals, as weW aa \.o VXv^ '^Yva\'a.T^ <i^^ 
And core, than it can he in the common met\\od oi mw\\^>A^^^'''^^^'' 
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out at all diminishingL the efficiency of the insulafdon. A coil' in 
which the secondaxy wire was iron, and insulated in the manner de- 
scribed, was shown to the meeting, which, with a single cell, 6 
inches by 4, gave sparks half an inch long without a condenser. 
The insulation of the large condensers made by Professor Callan, in 
which the acting metallic surface of each plate exceeded 600 square 
feet, gave way before the coil which he exhibited was made ; and, 
therefbre, he could not say what the length of the sparks w^uld be 
with the aid of a condenser. But were a condenser of the proper 
size to have the effect of increasing the sparks in a thirty- fold ratio,, 
as in M. Gassiot's great coil, the length of the sparks- produced by 
Professor Callan's coil with a single cell should be 15 inches. The- 
outer diameter of the coil was- about 4 inchesy its length 20 inches,, 
and the length of the secondary coil about 21,000 feet. 

The fifth result is, a contact-breaker in which the striking parta 
are copper, and which acts as well as if they were plktina. The 
sixth result is a mere explanation of the condenser, which is eon- 
firmed by the effect of the condenser on the electrical currents pro- 
duced in the core. The last result consists in the discovery of 
some new facts relating to the condenser, from some qf which it 
follows, that the ordinary mode of making the condenser is d^ective ; 
for condensers are generally made so that the entire surface of each 
of the metallic plates must act. But the condenser for every coil 
should be constructed in such a way that a small, or a considerablfr 
part, or the whole, of the surface of each plate may be applied to the 
coil. For a large condenser which would make the efGdct of a coil 
excited by a single cell less than it would be without a condenser, 
will increase the effect of the same coil when it is connected with a 
battery of 10 or 12 cells. 



ELECTRIC TELEGRAFHINa BT STEAIT. 

A FLAN for Telegraphing by Steam has been invented by Mr. 
Baggs, the well-known electrician, and which, if carried out, is lik«ij 
to effect a postal revolution. Electric telegraphs of all kinds aie 
either worked by voltaic or magnetic electricity, the current of wfairh 
along the wire is alternately transmitted and broken according as the 
circuit is completed or interrupted by means of a handle, which is 
worked by a clerk. As a matter of course, while a message is being 
thus slowly transmitted as it were by hand, the whole length of the 
wire is entirely occupied, while, whatever the emergency, nothing can 
be done towards forwarding the messages which are to follow until 
the wire is entirely unoccupied and reported free. Mr. Baggs^s in- 
vention proposes to work the electric telegraph by steam, and so gei 
over the great obstacle which now exists against its more genml 
use— namely, its slowness. It may seem paradoxical to speak of 
the slowness of the electric telegraph as being the only bar to its 
more jreneral adoption ; but in truth such is the literal fiict» fbr the 
time occupied, and therefore expense mG!urt«d,\ii\unii^ the telegraph 
wires, makes a message rather the resoTt ol coua&^x^suiiLQK ^m&aiQkft 
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emergency than of a thing of daily use, almoet rivalling the post as 
a means of daily communication. 

The invention, then, which is to supersede these tedious processes, 
and work the telegraph by steam instead of by hand, is generally as 
follows : — ^A series of gutta percha bands, about six inches wide and 
a quarter of an inch thick, are coiled on wheels on drums arranged 
for the purpose. These h&ndB are studded down both sides with a 
single row of holes at short intervals apart. When a message is to 
be sent, the clerks wind off these bands, inserting in the holes small 
brass pins, which, according to their combinations in twos and threes 
(with blank holes between), represent certain words or letters. In 
this manner the message is, as it were^ " set up" in the bands with 
great rapidity, and if tiie number of bands employed is sufficiently 
large — say as numerous as the compositors employed in a large 
printing office — ^messages equal in length to five or six columns of 
a newspaper could be set up and ready for transmission in the course 
of a single hour. Of course this operation in no respect interferes 
with the telegraph wire itself, which continues free for use until the 
bands of messages are actually being despatched. The gutta percha 
bands when full are removed to the instrument-room, a most simple 
appUance preventing any derangement or falling out of the pins 
while being moved about. In the instrument-room the bands are 
ommected with ordinary steam machinery, by which they are drawn 
in regular order with the utmost rapidity between the charged poles 
of an dectrical machine, in such a manner that, during the moment 
of each pin's passing, it forms electrical communication between the 
instrument and the telegraph, and a signal is transnutted to the 
other end of the wire, where the spark perforates a paper and records 
the message. The only limit to the rigidity of the operation is at 
the rate at which the bands can be drawn, since the electrical contact 
of each pin, even for the 200th part of a second, is more than 
sufficient to transmit a word or signal from London and register it in 
America. Of course, as the message is recorded, we wUl say in 
America, with the same rapidity as that in which it is transmitted in 
liondon, a number of reading clerks will be requisite in order to 
trandate it, by dividing it into small portions, wiUi almost as much 
£MnUty as it has been sent, 

THE KLEOTBIO TELEOBAFH. 

A insw Electric Telegraph has been erected to connect the 
establishments of Messrs. Waterlow and Sons, Birchin-lane and 
liondon-wall. This is the first instance, it is believed, of a 
tdegraph being carried over houses in any Luge town in Eng- 
land, and also the first instance of a private firm having called to 
its ud this important and useful invention. The distance between 
the two establishments is about one-third of a mile, and the whole 
space is traversed by a single wire, suspended finom pole to pole, at 
a great elevation above the intermediate houses ; indeed, «<^tk»s^%v^^ 
as to be scarcely perceptible to the eye. ■ML««8t^.'^».\«^«« \fl«^ 
erected tbia tdegnph, not only to aasiat in V>ftft\t\i\aYasR»^!WBa»*'" 

1.2 
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tions, but from a desire to give a practical illustration to a scheme 
which Mr. S. H. Waterlow submitted some time since to the police 
authorities, for uniting the police-courts, the police-stations, and the 
fire-brigade stations throughout the metropolis, by an economical 
system of overhead telegraph, devoting one wire to detective police 
purposes, and one to fire purposes : the argument being that tlie 
cost of erection (which, by this plan, is exceedingly small, say 30i. 
for each station, including bell and single needle instrument) would 
be met by the saving of property at any one large fire. — Morning 
Herald, ' 

ELECTRIC TELEGRAPH CABLES. 

Mr. Allan has patented plans for making Telegraphic Cables 
much lighter than those at present used. Instead of the ponderous 
cable weighing six or eight tons, and costing finom 3002. to 5001, a 
mile, hitherto used for submarine communication, he proposes a 
cable weighing only eight cwt., costing only 701, per mile, and 
about one inch in diameter. "Another great difficulty in submarine 
telegraphic communication is in getting the electric current along a 
great length of wire. Propelling a message, so to speak, requires 
an intensity of electricity which at present cannot be produced 
without quantity, and which in long distances charges the con- 
ducting wire, and produces a retarding influence, the proper means 
to overcome which are to this hour an enigma among the most pro- 
found electricians. Mr. Allan meets this difficulty by a novel 
application of a secondary coil, by means of which he produces an 
induced current, the great intensity of which is almost equal to the 
coil of Ruhmkoff. The result of the experiments that have been as 
jet tried with this apparatus have been in the highest deg^ree satis- 
j&ctory. The only doubt that exists in our mind is that, in case of 
only one wire being laid, as with the newly- contrived cable, the 
water must be used for the return current, which supposes a per- 
iection of insulation in the conducting wire such as, for a distance of 
2000 or 3000 miles, it will be difficult and indeed almost impossible, 
to attain. But we presume the subject of a return wire to complete 
the circuit will be a matter for the subsequent consideration of the 
Company. It is proposed by the Company that is about to avail 
itself of these patents, to establish, in the first instance, a system 6i 
telegraphic communication throughout the United Kingdom almost 
as complete and extensive as our present postal arrangements, l^e 
cost of each wire, it is estimated, will not exceed 101, per mile. It 
is intended to convey messages to all parts of the kingdom at one 
uniform rate of Is. a message, or a penny a word, irrespective of 
distance. The ocean lines are, at the outset, to be confined to 
laying a cable from the Land's End to Flores, in the Azores, and 
thence to Halifax, making the deep-sea stretch, it is allured, about 
400 miles shorter than the route between Newfoundland and Ireland, 
and avoiding the land lines, which are expensive to maintain, and 
therefore create an extra charge on. me»&«.'^ea between the two 
termini, " 
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THB SUBHSBOIKG OF SLVCTBIO TELE6BAPH CABLES. 

At the late meeting of the British Association, at Dublin, an 
elaborate discussion of various papers on machinery for lowering 
Submarine Telegraph Cables occurred. Professor Rankine objected 
to the friction-brake as a means of controlling the speed of the 
machinery, on the ground of the impossibility of accurately 
adjusting or gradually varying its resistance, which is of uncertain 
amount, and subject to abrupt changes. He described the ma- 
chinery patented in 1855, by himself and Mr. John Thomson, C.E., 
an engineer of great practical experience in laying submarine cables. 
It was stated by Professor Bankine, that two of the chief pecu- 
liarities of that invention were, the substitution of grooved pulleys 
frar cylindrical drums (an improvement which was said to have been 
used by the Atlantic Telegraph Company), and the employment 
instead of the friction-brake of the hydraulic- brake, in which the 
resistance, being that of a fluid for^ through a valve, can be 
accurately adjusted, and cannot vary abruptly. He considered that 
the use of the hydraulic-brake would prevent such accidents as that 
which had recently occurred to the Atlantic cable. It should be 
understood that, while it is quite true that Professor Bankine and 
Mr. Thomson patented, in the early part of 1855, an invention 
which comprised the employment of a certain arrangement of 
grooved pulleys for laying submarine cables, the arrangement used 
by the Atlantic Telegraph Company was by no means the same as 
theirs, and of course the use of such pulleys for similar purposes, 
imder some arrangement or other, is universal. 

Mr. W. Wilkins, of the firm of Wilkins and Weatherly, rope- 
makers, Wapping, has obtained provisional protection for an inven- 
tion which consists in the use of a flexible tube or trail, attached 
to the stem of the ship, from which the cable is laid, the cable being 
passed through this tube ,on its way into the sea. By this means, 
trails can be constructed in various ways, and may, if desirable, 
be made of the same specific gravity as the cable itself. ** A wire 
rope with a light metallic vertebrated tube in the centre," says the 
inventor, " would probably answer well. It may be partially sus- 
tained in the water for the first half mile from the ship by small 
gutta percha buoys made in the form of a fish's float, attached to it 
at intervals, or by an air-tight gutta percha tube. A strong gutta 
percha tube, strengthened for the first half mile from the ship with a 
covering of wire, would also be a good conductor. It should be of 
sufficient length to reach into still water at such a distance from the 
ship as would place the extreme end beyond the influence of any 
motion which may be given to the inner end by the pitching of the 
ship or from any other cause ; or it may be of sufficient length to reach 
to the bottom of the ocean. The trail being, as it were, part and 
parcel of the ship, acts as a carrier for the cable, and thus virtually 
annihilates the distance between the ship and the bottom of the 
ocean, or still water, except to the extent of the friction of t\3ft <ia3c\fe 
in the tube; and as the motion at the extreme eivd oi >i)tift \?c«\^wi^^ 
be steady and uniform in its passage t\iToug\i Wia '^^X.e^ V^^ ^-^^fc^ 
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of the ship being uniform, however unsteady its motion), the delivery 
of the cable would also be steady and uniform ; and as the cable 
cannot enter into the tube at the upper end faster than it passes out 
of it at the lower end, it follows that any strain which otherwise 
would be thrown on the cable at its point of contact with the ship, 
from any cause whatever, would be borne by the trail itself instead 
of by the cable. In fact, the cable, in its passage through the tube, 
is completely protected from any strain, and from all other circum- 
stances which might be injurious to it To obtain the proper 
declivity for the trail, it would be only necessary to ascertain the 
velocity at which the cable would sink in the water, and, after 
making due allowance for the increasing or diminishing depth of the 
ocean, to regulate the speed of the ship accordingly. The friction of 
the cable in the tube would act as a brake, with the great advantage 
of its operating throughout the entire length of the tube, instead of 
on a few yards or fathoms of the cable on board the ship. Without 
enumerating all the advantages that would attend the use of a trail, 
it may be well to observe that its adoption will enable a compara- 
tively inexpensive description of cable to be used, as great strength 
would not be required. The insulation of the telegraphic wires 
would, perhaps, scarcely need any other protection in deep oceans 
than would be necessary to prevent abrasion in its passage through 
the tube." 

Mr. John Be la Haye has submitted to a meeting at Manchester 
a patented invention for Submerging Electric Cables. He proposes 
to encase a cable, prepared like that for the Atlantic Ocean, in a 
soluble compound (the composition of which he would not now men- 
tion), capable of floating it for a time on the surface of the water. 
The coating he proposed to use for this purpose he supposed would 
hold it on the surface of the waves, whilst about five miles of cable 
were payed out from the vessel, before it began to dissolve, and as it 
would dissolve gradually, so the cable would sink gradually to the 
bed of the ocean. By this means he calculated that there would 
always be about five miles of cable lying on the surface of the water 
in the wake of the vessel, and the remainder would describe an 
incline to within one or two hundred feet of the bed of the ocean, so 
that there would be comparatively little strain, and consequently 
less liability of breakage. The cable would descend into the ocean 
almost horizontally, instead of nearly perpendicularly. 

ON BUBICABIKE ELECTRIC TELEGRAPHS. 

Mr. F. B. Window has read to the Institution of Civil Engineers, 
a paper commencing by stating the Submarine Electric Telegraph 
not to have been the invention of any one person, but rather the 
result of the combined researches and exertions of many experi- 
menters. The first mention that Mr. Window can find of any 
method of sufficiently insulating wires as to enable them to conduct 
a cuirent when submerged in water, was in an account of some 
expezimenta made in India by Dr. (^novj SiaW. B.^ O'Shaughnessy, in 
S839, recorded in the Journal oi t\ie AsAaMvi ^«<s«X^, \\i ^•qm^ 
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•experimentB the wiie wMooverad with tarred yam, .and enclosed in 
iSk split ratan, which was againjenveloped in jtuother coating of tarred 
yam. 

Shortly after this (in 1840), Professor Wheatstone gave ifc as his 
•opinion, before a Committee of the House of Commons, that a sub- 
marine communication between England and France was practicable. 
And in October of the same year, a paragraph in the BiMetin de 
VAcadimie MoyaU des Sciences de BrtixeUes, ustated that Professor 
Wheatstone had discovered a means of joining Belgium, and England 
hy a submarine telegraph. The nature of the discovery was not, 
however, mentioned. All these experiments were made previous to 
tiie suggestion of Professor Faraday to use as an insulating agent 
gutta percha^ which up to the present time had been universally 
employed^ An extract from an American newspaper was given, 
<iontaining an account of a submarine telegraph stated to have been 
.successfully constructed by Colonel Colt, from Hell Gate to Fire 
Island, and in which it was also said that the same gentleman had 
Applied to the United States Government for funds for the purpose 
•of forming a telegraphic line from America to Europe. 

In 1848, a submarine telegraph wire, insulated with gutta percha, 
was laid by Lieutenant Siemens, of the Royal Prussian Artillery, 
under the Rhine, from Deutz to Cologne, a distance of about half a 
jnile. And in Januaiy, 1849, Mr. C. Y. Walker towed a similar 
wire two miles in length out to sea, off Dover, and sent signals to 
London through it. 

In August, 1850, a gutta percha covered wire was laid by Mr. 
Wollaston from Dover to Calais, through which signals were sent 
"witli success, but it lasted perfect only about twenty-four hours. 

On the 25th of September, 1851, a cable consisting of four insu- 
lated wires encased in a sheath of ten No. 1 iron wires, was laid 
4own from Dover to Calais, by Mr. Crampton, assisted by Mr. 
Wollaston, and was stated to have remained perfect to the present 
iime. 

It was stated that it was entirely owing to the energy and skill of 
Mr. Crampton, who undertook the responsible task of carrying out 
.a scheme, up to that time looked upon with distrust by «ome of the 
leading engineers of this country and France, and believed by the 
public generally to be impossible, that the world was now indebted 
for the benefits of submarine telegraphs ; and the leading circum- 
^stances of the case were briefly explained. The author then pro- 
<jeeded to give a detailed account of the construction of the Dover 
.and Calais cable, whicli was the first laid down ; and the system of 
•construction of all the principal submarine telegraphs in Europe up 
to the present day, with all particulars relative to them, was shown 
in a comparative table. 

The author discussed the respective merits of the compound cable 
system, or the collection of many insulated wires into one cable, as 
in the Calais and Ostend telegraphs, and the simple cable, containing 
but one wire, as in the lines of the International T^-a^-w.^ ^wsi-^-wK^i 
i0 Holland and Ireland: the greater ia.cV\i\,^ viVas^a. 'OckSSA ^a&^R?c 
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afforded for repair, and the less chance of having the business stopped 
by rupture, since one wire only^ and not all, would be affected by the 
cause, was pointed out ; and it was shown that the cost of the two 
systems did not materially differ. 

The conductive power of submerged wires was then theoretically 
investigated, and it was shown that a considerable difference as ta 
time existed between the transmission of signals upon suspended 
wires, and upon insulated wires immersed in water, or buried in the 
earth. That while with the former it appeared that the only limit 
of practical speed was the possibility of deciphering the signals, 
that in the latter the electric current required an appreciable period 
of time to arrive at its destination, and another longer period to- 
escape from the wire into the earth, and that this period of tim& 
increased regularly with the length of the wire ; consequently upon 
a line formed of submerged wires of considerable length, there 
would always be a limit of possibility of the number of signals that 
could be transmitted in a given time. These effects were stated to- 
be caused by lateral induction, the insulated wire assuming th& 
nature of a Leyden arrangement of vast dimensions, where the- 
copper wire represented the inner coating, and the film of moisture 
surrounding die gutta percha acted as the outer coating. Thiv 
latter amounted to upwards of 320 square feet per mile. The prac* 
tical effect produced by this lateral induction was chiefly the retar- 
dation of the signals, and consequently, to- a certain extent, placing 
a limit to the quantity of messages that could be transmitted along- 
a submarine line. This effect was visible upom every submarine line 
of upwards of 10 miles in length, and even upon some of less 
length, but upon the longest line yet constructed the inconvenience- 
was not very great ; it was not until the line was prolonged to up- 
wards of 700 miles that the retardation became a serious obstruc- 
tion. It was argued, from some experiments that were made at- 
Lothbury, by Mr. Latimer Clark,, upon 1600 miles of subterranean 
wire, that signals upon the line which was about to be laid dowi> 
between Ireland and America, would require about 2^ seconds to 
arrive at their destination, and that after each signal another 4( 
seconds must elapse before the line was free to receive another 
electric wave. Each word of average length would thus occupy 
about a minute ; and each despatch of twenty words would, witk 
the necessary code signals, and unavoidable repetitions, require^ 
about half-an-hour, thus making the limit of possibility about fifty 
messages in twenty- four hours. 

The author argued, that since submarine lines were more costly 
than suspended lines, and nevertheless a smaller amount of business 
could be sent along them in an equal time, it was important that 
no pains should be spared whereby this lateral induction, and con- 
sequently the evils arising from it, might be reduced, though, being 
in accordance with a law of nature, it could not be entirely avoided. 

The disM^ussion on Mr. Window's paper occupied two evenings. A description 

^raa given of the two kinds of Bubmaxine cables cnnvpVo^ed— tlve simple cable, 

"posed of one wire in each non-conducting. etne\o^, «b c«i^a:\ol x^wss^vt ^t 
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them being laid down side hj side, bo that in case of s casualty ocenrriog to one 
wire the others might be made use of; and the compound cable, wherein a given, 
number of wires were covered by one envelope of iron wire. The recent casual- 
ties occurring to these cables were quoted in support of the advantages offered 
hj the simple cable ; as, in consequence, the Calais cable, which lyus of the com- 
pound kind, being torn asunder by the anchor of a vessel during the late gales, 
there had ensued considerable inconvenience, until the transit ofmessages could 
be arranged by another route ; whereas the simple cables, although partially 
injured, had never ceased to be capable of conveying messages. 
^The chief point suggested for discussion was the difficiuty of working, at a 
satisfactory rate, through such a length of cable as that now being constructed to 
connect Europe with America. There was reason to believe that the effects of 
the phenomena of induction and retardation were exaggerated. The electrical 
conditions of an underground wire coincided with those of a submarine wire. 
The first English underground line of anjr importance coated with eutta percha 
was that laid by the Magnetic Company in 1851, between Liverpo^ and Man- 
diester. 

Some time since, Mr. Charles Bright, in conjunction with Mr. Whitehouse, had 
made some experiments through 2000 miles of wire, connected so as to form a 
continuous circuit, terminating at both ends in the earth. Intermediate instru- 
ments were placed at each loop, to test the thorough action of the electrical 
waves through the entire length, and signals were clearly defined at a rate often 
to twelve words per minute. Two large induction coils, three feet in length, ex- 
cited by a poweiiul " Grove" battery of fifty pint cells, but connected for quan- 
tity in sets often, were used to generate the currents, which were very powerful. 
From all that had been shown in the paper, it was contended that no difficulty 
was likely to arise in working firom Ireluid to JSfewfoundland that could not be 
eJBTectualfy dealt with. 

It was observed that, although Mr. Crampton'snamehad been prominently men- 
tioned in connexion with thefirst successful andpermanent application of submarine 
cables, he did not in any way claim the merit or the invention, and was most anxious 
to bring forward the legitimate claims to priority of all those who had made the in- 
vestigations upon whicn the system was based, and to give their shwre of merit to 
all who had co-operated with him, in the actual operation of laying down the first 
working cable. The invention, or discovery, resulted in fact from the combined in- 
vestigations and experiments of sevend gentlemen, as had been observed in the 
paper; and, in corroboration of this, a tracing was exhibited of a drawing made for 
Ihrofessor Wheatstone in 1840, showing the submarine cable in its detaik of con- 
struction, insulated by tarred yam, and covered with iron wire ; and the mode of 
laying down and pickmg up was also shown. There could not be any doubt of the 
authenticity of the drawing, and it was known that Lutwiche, who made it, went 
to Australia in 1841, and had not since been in this country. It was always said 
of him that he had aided Professor 'Wheatstone in working out the mechanical 
details of the proposed system of submarine telegraphs, stated by the Professor, 
before a Parhamentury committee, to be practicable. 

The names of Mr. Wollaston, an early labourer in the field, — of Messrs. 
Wilkins and Weatherly, who attended to the machinery for constnicting the 
cable, — of Mr. Newall, who made the cable, — of Mr. Stathara, who effected the 
gutta percha insiilation, — of Messrs. Davis and Campbell, solicitors, to whose 
energy and confidence the ultimate success was so greatly due,— and of Mr. 
Brett, whose indomitable perseverance had kept the subject constantly before 
the public, were successively mentioned, and their respective shares in the merit 
of the submarine telegraph duly apportioned. 

From investigations it appeared, that without any direct trial in long subter- 
ranean or submarine wires, out by reasoning on the known facts and measure- 
ments regarding electric conduction through copper, and electric induction across 
solid insulators, there were strong grounds for confidence, in expecting that a 
message of twenty words would not require more than seven nunutes for its 
delivery, and that 200 such messages could be sent during the day of twenty-four 
hours, through such a cable as was proposed to be laid across the Atlantic. There 
was even reason to think that rate might be ultimately exceeded, by the perfect- 
ing of the system introduced by Mr. Whitehouse, 

In some experiments through a length of 1600 ■milea ot ■wVtft^TftaAft'^'^iJB.N^nr^- 
mg hatter^ powers, gradually mcreased, bv succeaaive «i3i^l\OT»,^Twa.'CKa\73-wv'i» 
cells to sixteen times thirty-one cells, tnere was lio tienwiXAft -^wmX-Ssya. Ssv '^^ 
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Telocity of the eorrents, which waa fooad on fta avenge to be about 1000 milea 
per second. 

It was obeerred, that the statement of Professor Faradaj, that different and 
distinct waves of electricity might oo-exist in any long submarine condnotory 
at the same igstant of time, was folly borne out by the recent reaearchea ci 
Mr. Whitehoose. In a length of wire of 1030 miles, three siCTals of a signal- 
stroke bell had been distinctly heard after the hand had ceas^ to transmit; and 
in a length of 4d8 miles, two such signals in arrear had beoi heard. 
^ It was remarked that the subject under discussicm involyed two principal <iae8- 
tions, which should be discussed sepseately — namely, tbe mechanical one of 
insulating, shielding, uid submerging the metaUio conductor ; and the ^ectrical 
question of transmitting messages throu|^ the same when laid. With regard to 
the first, it was shown that Mr. Werner Siemens, of Beriin, discovered tl^ non- 
conducting property of gutta percha in 1846 ; and that in the spring of 1847, ho 
proposed to the Prussian Gk)vemment the establishment of underground line 
wires coated with that material. In the autumn of that ye'ar an experimental 
line of 20 miles in length, from Gros Beren to Berlin, was completed, and waa 
found to work so successfully, that in the years 1848-9 sbout 3000 miles weve 
laid on this system. In March, 1848, several miles of copper wire, coated vrith 
gutta percha by means of the (nrUnder machine, were submerged in the harbour 
of Kiel, for the purpose of establishiog an electric communication between the 
shore and several points in the deep channel, and this was asserted to be the 
first attempt ever made to establish submarine communications. It was sug- 
gested that the j[»assage of an electric wave through a cable might be accelerated 
to nearly four tmies its natural vdocitf , by simply returning the current through 
a second insulated wire within the cable, instead of through the earth. The pre- 
sent successful submarine cables were a combination of a jpa^ectly inwnttted 
wire, contained within exterior strong iron wires, running u a longitudinal^ 
spiral direction. The invention of this kind of cable was claimed for Mr. Edward 
Highton, on the authority of a judgment stated to have been givoti in the Ckmr 
Imp^riale de Paris, and it was asserted that the Solicitor-General for Bnglaod 
concurred in this opinion. Although gutta percha, when buried in the earth, and 
acted upon under peculiar circumstances, was subject to decay, vet, as far as past 
experience had gone, sea water seemed to be a preservative of that gum. It v~" 
' ' " t&e ( ' ■' ■ * ' ■ ' ... 



I that we conducting wire of a subtemmean or submarine telegnq^ih 
mii^t be protected from oxidation or decay at any point of leakage, by menns of 
an electric current. 



THE ATLANTIC TELEGRAPH CABLE. 

Thr great event in the electro- telegraphy of the past year has 
been the attempted submersion of the Electric Cable, by which the 
Old and New World were to be united. The cable, with Mr. White- 
house and Mr. Bright' s experiments, soundings, &c., was described 
in the Year-Book of Facts, 1857, pp. 168-171 ; but it may be as 
well here to recapitulate the details of the cable. It is 2500 miles 
in length ; half being manufactured by Glasso and Elliott, of East 
Greenwich, and the other half by Newall, of Birkenhead. The axis 
in the centre is formed, not of a single copper wire, but of a gtrafind, 
made up of seven fine copper wires, twisted together, into a neat 
cord about one- sixteenth of an inch thick ; six wires being twisted 
round one in the centre. The strand is coated with gutta percha^ 
forming a small rope, three-eighths of an inch thick ; then with mi 
envelope of hempen twine steeped in pitch and tar ; and lastly, wim 
an external sheathing of eighteen iron wires, twisted round the 
cable as a core, each wire being a strand of seven finer wires — making 
126 wires in all. 
The cable was completed within aix. months — in July, 1857 — and 
the preparationa were made ior t\ie Bu\>m«t«i.c$u. 'Wia '^2^^>^ 
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Oov^mment placed at the disposal of the C<»npany, the fine screw 
steamship Agamemnon, with others as tenders ; while the United 
States Goyemment sent over the Niagara, one of the largest war- 
ships in the world ; and with this was associated the Sutquehanna. 
The Agamemnon took in the half- cable from Greenwich ; the Niagara 
the other half from Birkenhead ; and the flotilla proceeded towards 
the south-western coast of Ireland. The plan, a&r some modifica- 
tion, was to begin the submersion at the Irish end, the ships sailing 
in company, and the Agamemnon commencing to deliver its portion 
when tiie Niagara had finished ; the two portions being joined before 
Anally dropping them into the sea. The cables were shipped by 
fiteam power: one was placed in the hold of the Agamemnon, 
wrought into one compact coil around a central core, forming a solid 
mass of metal and gutta percha ; but the cable in the Niagara could 
only be placed in three coils. 

On August 5, operations were commenced at Yalentia. The 
shore end of the cable was taken on land from the Niagara by a 
number of boats. The cable, as it was drawn up from the hold of 
the ship, swept round a central block or core, and reached the open 
space above deck ; it was there wound round grooved sheaths, ge&red 
together by cogs, and planted firmly on girders. From these sheaves 
the cable ascended, and passed over a fifth grooved sheave, standing 
out upon rigid arms over the stem ; from this it plunged into the 
sea^ dragged out, as the vessel moved away, by its own weight, and 
by the hold which it acquired upon the bottom of the sea. 

The xnechamBm for the paying out may be described as follows. It consisted 
of four pulleys or iron wheels, about six feet diameter, with Tery deep flanges or 
y ^ooves, in which the cable was rested. Round two wheels the cable was wound 
twice, and round two wheels once, so as to form two figures of 8. Each wheel 
was connected with massive toothed wheels, and the motion of all made eq[ual 
at the expense of a proportionate strain on the cable. In case of a fault or kmk 
going overboard, there was an auxiliary apparatus, consisting of two wheels, 
round each of which the cable was wound five times. These were worked by s 
■mall engine placed immediately beneath, so that, if necessary, a i>ortion of the 
cable could be hauled in again, and the kink or fault remedied. The machine 
which works this could also be made to turn the wheels over which the cable 
passed, if their friction should be thought too much for its strength. Strong 
breaks were attached to the wheels of Uie paying out machinery, which acted 
powerfully, though very slowly. After passing oft* the wheels, the cable ran in a 
protected |;roove along the quarter-deck over a large wheel at the stem of the 
vessel. This wheel had a very deep trumpet-shaped groove, and all around it 
was carefully finished off, and woodwork placed so that not an angle was in the 
way. ^ The screw of the Agamemnon was also caged in to prevent any chance of 
^6 wire fouUng it. In case of a strong stern wind, before which the vessel would 

S'tch too heavily, or a gale blowing, a simple apparatus was provided to suspend 
e process of submerging till more favourable opportunities occurred. Two 
wheels, similar to that at the stem, were fixed one on each side of the bows 
ofthe vesseL In case of a strong wind only, a powerful wire rope of great 
length, and capable of bearing a strain of ten tons, was to be fastened to 
the coil, which could be severed and allowed to sink as near the bottom of the 
ocean as the length of the wire mooring-rope would permit. The Agamemnon 
woold then turn head to wind, and, steaming against it, take off any undue strain 
upon the electric cable itself, and so remain until moderate weather allowed the 
operation to be continued. The wire rope, with the cable attaehad, ccroL^\XsKv:k.V>^ 
hauled in, the cable carefully re-joined, and the au\iiaeT^^ %QW"ft ^sv^.-ssSiCsi. ^«i 
Jbefore, 
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Notwithstanding these provisions, the engineer was doomed to a 
mortifying disappointment. A slight accident happened to the cable 
on the 6th, but this was repaired, and the ships proceeded. By the 
morning of the 10th they had got 200 miles to sea, and the cable 
conveyed messages to and from land and the ships with the oitmost 
facility. On the 11th, however, the engineer found that 335 nautical 
miles, or 380 statute miles, of cable had been submerged ; and con- 
cluding there to be too much slack or zigzag in the cable's course, 
by a grip of the machinery, the cable was stretched too tightly ; it 
snapped, and went to the bottom at a depth of twelve thousand feet, 
equal to forty times the height of St. Paul's. 

The progress had been as follows : — 40 miles by noon on the 8th ; 
85 miles by midnight ; 136 miles by noon on the 9th ; 189 miles by 
midnight ; and 255 miles by noon on the 10th — this length of cable 
being used in a straight line distance of something more than 200 
miles. We subjoin the official report of the engineer, Mr. Cyrus 
Field :— 

AlthoDgh this nnfortonate accident will postpone the completion of this great 

undertakuie ' *— * *- — ^' ''■ -^*'- = " ^- ^ — * '' — 

all that took 



some slight alteration in the paying<out machine^, there appears to be no great 
difficulty in laying down the cable. It has been clearer proved that you can suc- 
cessfully telegraph through 2500 miles of telegraph cable, and that its sub- 
mergence at a great depth had no perceptible influence on the electric current. 
There is no practical obstruction to laying it down at the rate of five miles per 
hour in the sreatest depth of water that there is in the tele^aphic plateau between 
Ireland and Newfoundland. The experience now obtained must be of great 
Talue to the Company ; and it is understood that the directors of the Company 
will decide whether it is best to ha?e more cable made and try again immediately 
after the equinoctial gales are over, or wait until another summer. 

Upon the return of the Agamemnon^ the cable was wound from 
the hold, and placed in the Keyham-yard at Plymouth, in a shed 
specially built for its reception — 1 20 feet by 50 wide — and divided 
into four water-tight compartments ; so that the perfect insulation 
of the whole length can be tested under water whenever it may be 
deemed advisable. The Niagara has returned to America, where 
various alterations suggested by the experience of the late attempt 
have been made in her intemsJ fittings, that no mechanical aids or 
conveniences maybe wanting to the proper accommodation and pay- 
ing out of her portion of the coil. It is expected that she will 
i*etum to this country in the early part of the present year, again to 
bear her part in the great undertaking, under better auspices, and, 
we most sincerely trust, with better results. During the winter, 
Mr. Whitehouse, the chief electrician of the Company, has been 
engaged in a variety of experiments upon the cable. 

In the past year there has been an unusual demand for submarine 
cables, no less than five or six cables for different places and Grovem- 
ments having been completed. Nearly all of them have been made 
by Glasso and Elliott. One was for the Swedish Government ; one 
for the Danish, to connect Denmark with Sweden ; one to connect 
Ceylon a.nd Colombo on the main land *, and one to join Kurrachee 
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with Calcutta. In nearly all these cases the conducting wires have 
been formed in the same manner and of the same sized wires as in 
the case of the Atlantic Telegraph, and all of them display the same 
admirable construction as to lightness, strength, and durability, more 
or less strongly according to their length and the depth and nature of 
the sea in which they are intended to discharge their submarine duties. 

SHIPS COPPERED BY MAGNETO-ELECTRICITY. 

The inconvenience of keeping electro- magnetic machines in 
motion having prevented their taking the place of the battery, which 
requires no power — it occurred to Mr. Edward C. Shepard, of New 
York, that by building the magnetic apparatus of such size that 
it would require a power of one to three horses to keep the helices in 
continuous motion, a current of electricity would be induced of 
great quantity and power, sufficient for many purposes to which 
-this agent has hardly yet been applied ; and that its cost would be 
only that of the power employed — no materials being used and con- 
jsiumed, as the acids and metallic plates are in the galvanic battery. 
Mr. Shepard has constructed such a machine, of very simple arrange- 
ment of helices and magnets, anil has patented the arrangement in 
the United States, as well as in the principal countries of Europe. 
The machine consists of a cast-iron frame about five feet in height, 
covering a surface upon the floor about four feet by five. A hori- 
zontal snaft passes through it, and aix>und this are arranged the 
helices upon the periphery of several wheels set upon the axis. 
These helices, or the axis and the wheels it carries, revolve, pass 
between the poles of steel horse- shoe magnets, which are fixed upon 
the outer frame, the poles pointing toward the axis. The shaft or 
axis is made to revolve rapidly by a pulley connected by a belt with 
the drum of the steam-engine, and by this motion the electrical 
current is generated in the helices, and conveyed by wires along the 
axis, and thence to any point where it is desirable to use it. In 
this operation no material is consumed in the machine. There is 
nothing to wear out but the gudgeons of the shaft and the boxes in 
which they run. The acids and apparatus of the galvanic machine 
are dispensed with, and a quantity of electricity is generated greater 
and more powerful in its effects than has ever been produced by any 
other process. By means of it various useful purposes are likely to 
be served beside the ordinary applications of the galvanic current, 
as of electro-plating, telegraphing, &c., as well as for generating the 
now costly electric light. With a view to the employment of these 
new machines for the electric light, a Commission has been appointed 
by the Secretary of the United States Navy, to report upon Mr. 
Shepard' s invention ; and the result is in favour of its great utility 
and economy. 

Another proposed application of the magneto- electric machine is 
to the coppering of vessels by the direct deposition of the metal upon 
their hulls ; and experiments have been made i\x "55^^ Y<s^^>5^ 
the view of aoon carrying them out in a Wge vja.^. 
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A model of a vessel set in a solation of solphate of copper, and tlie bottom 
coated oyer with any cheap varnish, throng which powdered blat^^lead or 
plumbago is mixed, is soon coated with a film of metallic copper when it is con- 
nected with the negative pole of the machine, the positive pme at the same time 
terminating in the solution, or attached to pieces of copper j>laced in it. These- 
pieces of metal are continually dissolved, as equivalent quantities are taken np- 
firom the solution and deposited ; and thus this is constantly preserved of its fim 
saturated strength. By continuing the operation, the fibn of copper increases 
in thickness to any extent desired ; and as it is produced over the whole sur&ce 
prepared for its reception, the whole coppering of a ship may be thus laid on in 
one piece. If it be desirable to have the coatmg thicker in some parts t^aa in 
others, as about the bows of a ship, this ia effected by suspending sheets of copper 
connected with the positive wire opposite to these parts, and very near to ihem. 
As the particles of the metal are detached in the solution, ther seem to haaten 
at once over to the nearest negative surface, and attach themselves there in aa 
solid a form as they previously constituted in the original metal. Should theire 
be any fear that the whole coating of copper might not have sufficient adherence^ 
it is easily secured by naUs ; and but very few of these would be required com- 
pared with those now used for fastening the sheets by the usual metbod. 
Two other methods are also proposed of covering the bottom of a ship. Que 
. , . .^_ _ij _„-^ J — ^ *!-: ^l^jjg other, by sheath- 

_ on these cheap plates, 
> cannot be used for pre- 
cipitating copper upon' a surface of tin, or first a film of ainc upon the tin, and 
then of copper upon this. 

In the tneory of these processes, as also in the operation on the small scale, 
no cUfficulty ot any moment suggests itself. To carry out the oi>eration in the 
large way, and actually sheath a vessel, a dock is required into wmch she can be 
floated, and from which the water can be let out. The bottom of the ship ia 
then to be thoroughly cleaned, or if of wood, varnished over. ThemetaDio aohi- 
tion is then to be let into the dock, and a large wire connected with the neeatire 
pole of the machine, passed around the vessel above the fluid. From this wire 
numerous strips of metal communicate with the surface to be coated ; while 
another large wire from the positive pole terminates at any point in the Uqmd. 
By multiplying these wires, or by using heavy rods, the current from tihe madiine 
is more rapidly produced, and the operation will go on the more ezpe^dtioady. 
Pieces of old copper, of any shape or size, are laid in the dock, and tlicj, as 
they are dissolvea, keep up the full strength of the solution. However impne 
these may be, nothing out the pure metal goes upon the vessel. The coating ia 
thus of superior quahty to the copper sheathing prepared in any other way. It 
is estimated that with a machine in steady operation Tot a wedc tibe whole bottom 
may be covered. The solution is then to be drawn off into another dook, water 
let in again, and the vessel be floated out. For convenience of operation, two 
docks woiild seem to be required, to be alternately used. 

In 80 extensive and novel an operation as tliis, it is reasomible 
to look for some difficulties in tbe first trials ; but none suggest 
themselves of serious moment, unless it be the difficulty of aseer- 
taining the thickness of copper deposited on different parts €x£ the 
vessel, and of controlling this during the process. These, however, 
are merely mechanical obstacles, that are expected to yield to the 
ingenuity of the inventor of the machine. The cost of the operation, 
exclusive of the docks, is not likely to be much more than that d 
the weight of old copper used ; for the same solution may oontinne 
in use with only slight waste, as it is transferred from one dock to 
another. In each transfer it is freed from the impurities that collect 
and sc^e in it. 
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TIME BEQUIRED BY COMPOUNDS FOB DECOMPOSITION. 

Db. Woods, of Paraonstown, the discoverer of the Absorption of 
Heat by Decomposition, * has read to the British Association a paper 
in which the author may be said to have opened a new field in the 
natural philosophy of Chemistry. He shows that the time required 
by compounds for decomposition is definite and invariable, and 
similarly related under similar circumstances. This he proves by 
examining the quantity and rapidity of the current of electricity 
produced by a galvanic pair of zinc and platina — the zinc being 
acted on by sulphuric acid, the platina in a porous ceU, surrounded 
successively by different solutions capable of decomposition, such as 
acidulated water, nitric acid, iodic acid, solution of sulphate of 
copper, solution of nitrate of silver, &c. Thus, there are several 
couples exactly the same, except in the matter of the fluid to be de- 
composed ; and it was therefore evident that any difference in the 
amount of electricity passing with the several arrangements was 
due to the decomposition alone. 

In this way it was shown that every compound requires a definite 
and specific time to decompose, and that this period of time depends- 
on the amount of heat absorbed by decomposition, — all compounds 
requiring the same tim>e to absorb the same quantity of heat in decom- 
posing, but differing in the amount absorbed. 

In this paper it is also shown that Faraday's opinion, that the 
metal of a galvanic couple most acted on is the positive one, is not 
c(HTect. For if nitric and sulphuric acid are separated by a porous- 
diaphragm, and a copper plate be placed in each, that in the sul- 
phuric acid will be positive to the other, although not nearly so 
strongly acted on, because the decomposition of the water requires 
more time than that of nitric acid. In every case of galvanic 
arrangement decomposition influences the result as much as combi- 
nation. It is also shown that the force of a galvanic pair can be 
preealculated from knowing the quantity of heat developed at the 
podtive and absorbed at tibe negative end. In this way iodic acid 
was prejudged to be as efficient as nitric acid in the Grove's pair,, 
and found to be so on experiment. 

The recogrnition of tim>e in chemical changes assimilates them more 
closely than foimerly with mechanical action. — (Seethe entire paper 
in the Proceedings of the British Association, 1857.) 

ABTIPICIAL GASTBIC JUICE. 

It has long been known, as matter of theory and experiment, to- 
chemists and medical men, that it was possible to exhibit by artificial 
means some of the phenomena of digestion, and to dissolve portions 
of animal and other food in vessels maintained at & ^to^t \axk^rsc^* 
tare, either by the gastric juice obtained fioia V>q,« qXamsak^ q*^ "vs^ 

♦ See TeafBook of F(ic<«,\S5^,iJ.\Qa. 
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animal killed shortly after a meal, or by a similar sabstance* arti- 
ficially prepared. But this theoretical knowledge has not, until very 
recently, been turned to practical account, to any considerable extent, 
in the treatment of those numerous and distressing forms of bodily 
disease and infirmity which arise from impaired powers of digesticm. 
Dr. Landerer of Athens was, we believe, the first perflon who 
employed in medical practice an Artificial Gastric Juice, which he 
prepared from the stomach of the wolf; but even before that> 
rennet, a substance possessing somewhat similar properties, was 
occasionally used as a medicine in cases of dyspepsia. The fsys^ 
matic introduction, however, on a large scale, of a medicine capable 
of performing the functions which properly belong to the digestive 
organs, is due to Dr. Gorvisart, a Parisian physician, and the 
results of its use appear sufficiently remarkable to merit general 
attention. 

Food, it must be observed, as introduced into the stomach, is not 
in a condition to enter the blood and be converted into the orgauiaed 
tissues of the body. It requires to undergo the process of digestion 
— "that process," says Lehmann, **by virtue of which nutriment 
is transmitted, in accordance with chemical and physical laws, into 
the circulating s^^stem, for the renovation of those portions of the 
organs which have become effete ;" the food being thereby, in the 
words of the same distinguished chemist, ** reduced to a Bolable 
state, or, generally speaking, to such a condition that it is capable 
of being absorbed into the mass of the juices of the animal body^" 
Numerous experiments have been made, both as to the digestibiUty 
of various kinds of food, and as to the exact character of the process. 
Among the best known are those of Gosse, who had the power of 
inducing vomiting in his own person at will, and could thus reoov^ 
for examination portions of food which had been exposed for some 
time to the action of the gastric juice — ^those of Beaumont, who 
employed a man whose stomach was easily accessible through a 
remarkable gunshot wound — and those of Schultz, who worked upon 
dogs and cats, which he killed at various intervals after feeding. 
Very great discrepancies exist between the results arrived at by the 
different investigators ; nor have the experiments with art^Kcial 
gastric fistulse been much more satisfactory, so far as regards the 
degrees of digestibility of different aliments. But it is established 
that the modus operandi by which the change resulting from diges- 
tion is effected is one of those mysterious processes classed by 
chemists under the designation of catalysis, in which a substance, 
by virtue of the presence of some other body or bodies not them- 
selves affected by what is taking place, becomes converted into 
something of which the chemical composition is identical with the 
original substance, but which nevertheless possesses very distinct 
and peculiar physical properties. The food, in fact, to use a term of 
organic chemistiy, is converted into an isomeric variety of what it 
originally was ; and one of the physical properties which it acquires 
Jbjr the change ia its capability of abaoT^\>\oTi vad ^saunilation by the 
proper secretive organs of the 8Vom?k.c\^. wi^ Vo.\«aNJa!L<5a. TSxiSWu 
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undergfoes this change, it can neither be absorbed nor assimilated, 
and is conseqaently not only useless, but injurious, and wholly 
incapable of supporting life. 

The solution of food of all kinds in the stomach is effected by the 
agency of gastric juice, which is, essentially, a combination of a 
substance called pepsin (literally, the cocking principle), with an 
acid — probably lactic acid, the pungent and disagreeable acid which 
imparts its peculiar flavour to sour milk. Much discussion has 
taken place among chemists as to whether or not other acids, such 
as acetic, hydrochloric, and phosphoric, are present in the active 
natural juice ; but it appears certain, at all events, that in every case, 
unless it be one of absolute disease, lactic acid is present in such, 
quantity as to communicate to the gastric juice a decided acid 
reaction. It attacks iron filings, and decomposes carbonate of soda. 
It is also matter of discussion whether the lactic acid be a primary 
and original constituent of the gastric juice, or whether it is pro> 
duced in a more circuitous manner, the pepsin being secreted iu a 
neutral state, and then acting as a ferment upon the amylaceous 
substances of the food, and so generating the acid. Thus much iti 
certain, that the property of so acting, by causing fermentation, is 
inherent in the neutral substance — i.e., in pepsin without any lactic 
acid in composition with it — while pepsin in this neutral condition 
is destitute of digestive power. M. Boudault, of Paris, who alone 
has at present succeeded in preparing pepsin on a large scale, is ol 
opinion that the secretion is neutraL The question is of consequence^ 
for if it be so, the part played by the saliva in the whole machinery 
of digestion assumes sidditioual importance, as we must then con- 
dude that one of its constituents (diastase) is employed in the 
stomach to convert the starchy matter of the food into grape sugar; 
and this, in its turn, is converted by the pepsin into lactic acid, 
without the aid of which, pepsin could not perform its appropriate 
' functions. 

Whatever be the precise reaction of pepsin, one fact is clear — it is 
the principal and indispensable element in producing the change 
involved in the operation of digestion. Kemove the pepsin, and all 
the other secretions are powerless — ^acidulate slightly a solution which 
•contains (according to Wasmann) but one sixty-thousandth part of 
pepsin, and in a few hours it will dissolve coagulated albumen. 
Hence if, in cases of impaired digestive power, pepsin can be intro- 
duced, even in very smsdl quantities, into the stomach at the tinw 
of taking food, the operations of nature will be wonderfully 
facilitated. 

So long ago as 1834, it was proved by Eberle that the gastnc 
juice retains its power after removal from the body ; but it is an 
excessively nauseous fluid, and can only be obtained in any available 
quantities by the destruction of a great number of animals. It con^ 
tains as much as 97 per cent, of water, about 1*75 of salts, and only 
1*25 of pepsin ; and if, therefore, the pepsin. coMld \«i Oe^*uN^^ 
distinct from these diluting elements, a gr©?A. ■^o\t\\, ^wi\.^\jfc ^^Naa.^ 
and its administration rendered compataAiVveV^ vi^'s^ • "£,x:^«rissi«si^ 

11 
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made by Schwann established the important fiust that it is only the 
glandular structnre of the stomach which contains a digestive fluid 
from which the pepsin may be precipitated ; and this led to the -pn- 
paration of pepsin in the manner now used by M. Bondault. A 
nmnber of rennet bags— commonly used in making cheese, and 
which are the fourth stomachs of tifie ruminants — ^are turned inside 
out, very gently washed, and the mucoas membrane, which contains 
the folhcles whereby the juice is secreted, scraped off. It is reduced 
to a pulp, steeped for twelve hours in cold distilled water, and 
acetate of lead (sugar of lead) added. This precipitates the pepsin ; 
and the precipitate is treatcMl with sulphuretted hydrogen, whioh 
separates the lead as sulphuret, and leaves the pepnn in solution. 
It is then filtered and evaporated to a syrup, or even to a dry powder, 
at a low heat ; for it happens very curiously that, if exposed to a 
heat of more than 120° F., it loses all power =of -digestion. In 
either of these conditions, however, it is very liable to decomposition 
if exposed to air, is excessively deliquescent, and the taste and smeH 
are repulsive, resembling those of bad broth. The syrupy itolution is 
therefore mixed with starch, and the mixture cartffuuy dried. It 
then forms a grey powder, like coarse flour, and by adcUtoon of standi 
or pepsin, as the case may require, can be brought to an unifcnm 
standard of strength ; and it is then fit for meidicinal use, either hj 
itself or mixed with muriate of morphia, strychnia, salts of iron, or 
other reagents, which do not affect its digestive properties. 

Thus prepared, pepsin can be taken with the greatest ease, dtbBr 
in water, or between slices of bread, or in any other simple manner ; 
and according to M. Boudault — ^from whose communication to the 
Imperial Academy of Medicine some of the foregoing iBycta have 
1>een taken — and to Dr. Ballard, who has introduced it into London 
practice, it is capable in every way of representing and replacing the 
normal gastric juice of the human body. Some very curions iB=>, 
stances are mentioned by Dr. Ballard, whose character and position 
render him a witness above suspicion, and whose cases are reoofded 
in sufficient numbers to preclude the possibility of Hie results being 
attributable to any accidental circumstances. Perhaps the most 
remarkable case is that of a lady, sixty-six years of age, who for fbor 
years had suffered pain which '* she had no words to deBcribe,** fSor 
three or four hoars after every meal. The natural oonseqnenoet 
were, excessive prostration and complete disgust for food ; and she 
bad for many weeks limited herself to four rusks and a little milk 
and beef-tea per diem. The first day pepsin was used, she ate, witk 
ease and enjoyment, a mutton chop — though, on the day before^ she 
had endured intense agony for no less than five hours after her 
ordinary meaL In a few days she ate pretty freely, and gradually 
improved, and at length was able to give up the pepsin entirely, to 
eat without pain, and walk some miles without fatigue. (Dr. 
Ballard, on Artificial Digestion, p. 30.) The pepsin appears from 
this and many other recorded cases, not only to act per se on 

the food, but to restore the lost «yctw\\.^ oi ^iSti^ %^ct^N^ Qit^guia. 

^tjbe importance of such a result, and t\ve n«X\Jl^ oi \)t:k&T«i&.^-^^ ^mbl 
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only be appreciated by reference to ■ the actual amount of the diges- 
tive secretions. ^According to Lehmann, the juices which flow into 
the intestinal canal during the twenty-four hours amount to full one- 
seventh of the whole weight ef the body. A man who weighs ten 
stone, will secrete in twenty-foiir hours about — 

Saliva, 3 lbs. 7 oz., containing' about i oz. of solid matter. 

Bile, 3 lbs. 7 oz. ^ . 

Gastric juice, 13 lbs. 12 oz^ containing about 6| oz. of solid matter. 

Pancreatic juice, 7 oz. 

Intestinal juice, f oe. 

After reading this table, no elaborate argument is needed to prove 
tSiat the. 'consequences of serious derangement to the organs con- 
cfltneditt the production of so important a secretion as the gastric 
inice must be terrible ; and yet no class of diseases is so common. 
Frecious indeed would be a remedy which should enable medical 
science to cope successfully with any considerable proportion of such 
maladies. — satvo'dwy Review, No. 74. 

BTONTANEOUS COMBUSTION OP TEEE8. 

A snrauLAB occurrence is stated to have taken place at Chester- 
field, United States. In a field adjoining a large meadow, smoke 
was seen insuing from a decayed portion of a beautiful tree, and 
afterwards flames were observable, which were with great difficulty 
subdued. In a short time afterwards the body of another tree in 
the same field was discovered to be on fire, and defied every exertion 
that was made to save it. The flames encircled the whole trunk, 
imial the tree broke off about six feet up. The previous condition 
of eil&er tree is not stated very fully, nor does it appear exactly how 
efficient ^was the fire department which made such heroic ^orte to 
save '^bieim,^-^8cienty/ic Aftterican, 



CLARIFYING 8UQAE BT SOAP. 

This new process, invented by Mr. Grarcia, a sugar-refiner, late 
of Louisiana, has been brought under the notice of the French 
Academy of Sciences at Paris, by M. Basset. It is founded on the 
well-known property of lime which combines with fatty substances, 
whether free or transformed into alkaline soaps. When the sac- 
diarate of lime is brought into contact with a dissolution of soap of 
sodsi, the sugar is set at liberty, the lime combines with the acid of 
the soap, and the soda remains in dissolution in the liquid. When 
the clanfication has been effected with an excess of lime, and the 
iiquid has been skimmed a first time, it must be allowed to cool to 
below 104 degrees Fahrenheit, and the solution of soap is then 
poured in, the liquid being gently stirred all the while. When the 
whole has been well incorporatecl, it is brought again to the boiling 
point, after which the temperature is suddenly lowered again by the 
suppression of the steam-current, and the new scum is removed. 
The latter consists entirely of a calcareous soap, which, in. rv&m%\.<c^ 
the BurfEkce, has carried away with it all t\ie im\v\\Tv\Afe'& ^xA ^xxx-a.- 
aeoas Bubstances contained in the liquid, aiid\iaa ».xv ^^^ci^^-o^. \»&^fe- 
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This process requires no new apjlaratas, increases the beauty of the 
sugar, yields more, and is consequently more economicaL 

A NEW DEOOLORIZUrO AGENT. 

Dr. J. Stenhousk, whose improyements in sanitary and other 
appliances are well known, has patented a highly porous vegetable 
charcoal, capable of being employed as a Decolorizing Agent. He 
produces it thus : — He forms a very intimate mixture of either hy- 
drate of lime, unslacked lime in the state of the finest powder, cal* 
cined magnesia, or the light sub-carbonate of magnesia of the shops, 
with certain vegetable substances, such as maize, wheat, and other 
kinds of flour, common resin, or catophonium pitch, wood tar, as- 
phalte or bitumen coal tar, and coal tar pitch. This mixture of lime 
or magnesia and vegetable matter is then heated to redness in close 
vessels^ — that is, in ordinary covered crucibles, or in cast-iron retorts — 
until the vegetable matter is entirely carbonized. The mixture, when 
cold, is then digested with hydrochloric or sulphuric acids, according 
as lime or magnesia has been employed, and repeatedly treated with 
water on a filter until everything soluble has been removed. The 
porous charcoal remaining on the filter is the decolorizing agent. 



SOURCE OF LIGHT. 

Mr. Hobert Hunt, F.K.S., in a lecture lately delivered by Urn 
at the Russell Bistitution, **0n the Physics of a Sunbeam," 
mentioned some recent experiments by Lord Brougham on the 8aii- 
beam, in which, by placing the edge of a sharp knife just within the 
limit of the light, the ray was inflected from its previous direction, 
and coloured red ; and when another knife was placed on the oppomie 
side, it was deflected, and the colour was blue. These experimenta 
(says Mr. Hunt) seem to confirm Sir Isaac Newton's theory, that 
light is a fluid emitted from the sun. 



AMHONIO-IODIDES OF METALS. 

A PAPER has been read to the British Association, ** On a New 
Method of forming Ammonio- Iodides of Metals," by the Kev. J. B. 
Keade. It is only within the last few years that the attention ef 
chemists has been directed to the compounds of metals with iodine 
and ammonia. The fifth edition of Brande's Chemistry, published in 
1841, is silent on the subject. At the Oxford Meeting of the British 
Association, in 1847, Mr. Keade exhibited the ammonio-iodide and 
per- iodide of gold, and since that time other experiments on other 
metals have furnished Mr. Beade with these results. 

SoltUion of Iodine in Ammonia, — Perhaps the best mode of dis- 
solving iodine in ammonia for the purpose in question, is to place 
about fifty or sixty grains of iodine in an evaporating dish, hold it 
over the spirit-lamp till thoroughly warm and the vapour arises, and 
then add a few drops of Liquor Ammonise, which will be immediate^ 
charged with a large excess of iodine in solution. This may be 
,,»-.» -'-A^ ^ hottle, and more iodine mi^ MtmiOttMii »A.^^ \»Afl.the 
U obtained. . ^ . ^. 

U of Cold.— Go\d-\eai N^Veno. ^X^^i^^m 'CiiVi vsftasv-^ 



CHEMICAL 8GZ£I7CE. 181 

solution instantly turns black, (a purple if the solution be diluted,) 
and immediately dissolves, like sugar m water. If left to evaporate 
spontaneously in some quantity, we obtain blaek four-sided prisms 
of the ammoDio-per-iodide, which readily dissolve in water ; and if a 
very weak solution be exposed for some months to the direct action 
of the sun's rays, a slight precipitate appears, and a drop or two of the 
clear solution furnishes a most striking microscopic object both as 
to crystalline arrangement and richness of tint when placed in 
polarized light. 

AmTnoniO'iodide of Silver. — Gmelin says of the ammonio- iodide of 
(Silver, that '' unfused iodide of silver absorbs with evolution of heat 
3*6 per cent, of ammonia, and forms a white compound, which on 
exposure to the air gives off ammonia and turns yellow again." The 
fjiienomena are far more interesting when silver leaf is added to the 
ammonia solution of iodine. The metallic silver is dissolved, and 
when a few drops are placed on a slip of glass, beautiful brushes of 
prismatic crystals shoot out in all directions, which may be mounted 
S8 a microscopic object in Canada balsam after the excess of iodine 
is spontaneously evaporated. Under polarized light the colours of 
fhe crystals are brilliant in the extreme. 

Ammonio-iodide of Mercury. — The phenomena in forming this 
compound are varied and interesting. Mercury is added to the 
iodine solution, and after the application of heat and the addition of 
a little water, a few drops on a slip of glass give bxmdles of per- 
manent prismatic crystals, similar to those of silver, and acted on 
with the same energy by polarized light. If ammonia be added to 
these crystals, they are immediately covered with tufts of snowy 
whiteness, and by degrees they are converted into ruby-coloured 
hexagonal prisms, which are also permanent. 

Ammonio-iodide of Cobalt, — Brando observes that ** no precipi- 
tate is produced in solutions of cobalt either by hydriodic acid, or 
iodide of potassium, or by iodic acid, or iodate of potassa." I find, 
however, that cobalt yields to the action of the ammonio-iodide 
solution after some hours' digesticm and -a little heat and water. As 
might be expected, it exhibits very strongly the sympathetic pro- 
perties of the chloride, for when placed on paper and gently heated 
it becomes a brilliant green, whidh of course vanishes as the paper 
ooolfl. 

Am/moniO'iodide of Titcmium, — As titanium, which resists every 
direct method of attack in the laboratory, yields after a period of 
.digestion in the iodine solution, it is probable that other of the 
scarcer metals, which are with difficulty reduced by the ordinary 
methods, might be exhibited in the form of ammonio-iedides, and 
thus throw additional light on their respective equivalents. The 
crystals of ammonio-iodide of titanium were from a piu-e specimen of 
the metal obtained by Mr. Waterhouse, of Halifax, &om the slag of 
the neighbouring iron-furnaces at Low Moor. 

Ammonio-iodide of Aluminivm,. — In forming tbia ^iQXK^wssA'^&x, 

Beade did not, as on other occasiona, \iae lYi'ft "^wi^ TasXaii.^ >ssi5^ 

alumina only, precipitated in the UBual 'way. MXfex «2\wvx^% '^'^ 

slizmina to digest for some time in theiodVive ftoVatVoxk, ^i^Mi^V^^^^** 
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boiled in a litUe water^ which diBSolTedthe nefweompoond, and npon 
evaporation and the proper meitonre of heat to volatUiae the excess of 
iodine and ammonia^ a white semi-metallic substance remained^ as 
in the case of silver. It is soluble in dilute hydrochloric acid, and 
yields a blue precipitate on the addition of yellow prussiate of potash. 
Whether any use can be made of this proeess towards obtaining the 
pure metal, is of course a problem for practical men. 



OHEMIOAL OHANOBS IN IBON. 

A PAFEB has been read to the Chemical Society, by Messrs. E. €X 
Calvert and B. Johnson, ^ On the Chemical Changes which Pig Iron 
undergoes during its conversion into Wrought Iron.*' Some pig inn 
was puddled by the ordinary process. At frequent intervals during 
the operation, samples were obtained,, which were subsequently 
analysed. The general result arrived at was, that during the earlier 
stage of the process the per centage of carbon increased, while that 
of silicon underwent a remarkable and rapid diminution. Not until 
the production of the phenomenon technically known as ''the boily.** 
did ihe carbon sensibly decrease,, while the most decided decream 
took place just prior to and during *' the balling^' or agglomeration 
of the iron by the- workmen. 

ABTIFICIAL GOLD. 

Messrs. Moubdeb and Yaixent, of Paris, have succeeded m 
forming an alloy whicli very closely resembles gold. The materials 
and proportions used by them are — ^pure copper, 100 parts (by 
weight) ; zinc, 17 ; magnesia, 6 ; sal-ammoniac, 3*60 ; quicklime^ 
1 '80 ; tartar, 9. The copper is melted in a crucible, in a suitable 
furnace ; the magnesia, siU-ammoniac, lime, and tartar are then 
added, separately and by degrees, in the form of powder ; the whole 
is stirred for about thirty minutes to thoroughly mix the ingredieoita^ 
and the zinc is then thrown on the surface, having first been ground 
into veiy small grains ; the stirring is continued unti] the fusion ]» 
complete. The crucible is now covered, and the fusion oontuDued 
for about thirty-five minutes, when it is uncovered and skimmed 
with care, and the contents are run into a mould of moist sand or 
metal. The material which results may be cast at such a tempef»- 
ture that any ornamental forms may be given to it.. It is very fine- 
grained, and is also damascene, malleable, and cs^ble of taking ik 
very brilliant polish. When tarnished by oxidation, its brillianoj 
can be restored by a little acidulated water. If tin be employed 
instead of zinc, the alloy will be still more brilliant. 



SILTBR m SBA-WATEB. 

A PAPBB has been sead to the Koyal Society, ''On the Existence of 
Silver in Sea- Water," by Mr. F. Field, communicated by Professor 
Faraday, F.B.S. 
The existence of silver in «ea- water "w^a %tB^, tc^^Aa AssAMm by 
Jl^^. Mah^nti, Dupocberi, and Swczeana.. TVa wiSi^w* «Qa»^«i»«^ 
iAe exiBtence of the met^ from tYi© extefnwr© ^abamwa. ^1 «^«k\&. 
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the mineral kisgdom, the conyersion of its sulphide into chloride 
by the prolonged action of soluble bodies containing chlorine, and 
the solubility of chlorate of silver in chloride of sodium. The 
method pursued was by passing sulphuretted hydrogen through 
large quantities of water, and tSso by fusing the salts obtained by 
evaporation with litharge. 

As a solution of chloride of silver in chloride of sodium is 
instantly decomposed by metallic cbpper, chloride of copper being 
formed, and silver precipitated, it appeared to the author highly 
probable that the copper and yellow metal used in sheathing the 
hulls of vessels must after long exposure to sea- water contain more 
silver than they did before they were exposed to its action, by de- 
ecanposing chloride of silver in their passage through the sea^ and 
ilqpositing the metal on their surfaces. 

A large vessel being under repair, which had been omising for 
seven years in the Pacific Ocean, the author procured a few ounces 
d her copper sheathing, which was so decomposed and brittle that 
it could easily be broken between the fingers. Five thousand grains 
w«e dissolved in pure nitric acid, and tiie solution was diluted. A 
finr drops of hydrochlorio add were then added, and the precipitate 
was allowed to subside for three days. A large quantity of white, 
'insoluble matter had collected by that time at the bottom of the 
viesseL This was filtered ofi^ dried, and fused with 100 grains of 
pure litharge and suitable proportions of bitartrate of potash and 
carbonate of soda, the ashes of the filter being also added. The 
xesult was 2*01 grs. of silver, or lib. loz. 2 dwts. 15grs. Troy 
per ton. This very large quantity could hardly be supposed to 
have existed in the original metal, as the value of the silver would, 
under these circumstances, have been well worth the expense of 
«itraction. 

In another case, the author tried experiments on two portions of 
the same kind of metal — one which had not been immersed in sea- 
water at all, the other which had formed part of a ship's sheathing 
'while she was in the Pacific for three years. The results were very 
striking. The metal unexposed to sea-water gave 0*51 grs., or 
19 dwts. 14 grs. per ton, and that taken from the ship's hull yielded 
400 grs. — equal to 7 oz. 13 dwts. and 1 gr. per ton ; that which had 
htefik exposed to the sea having thus nearly eight times as much 
ritver as the original sample. Many other specimens were examined 
horn the bottoms of ships, and of pieces wluch are always kept on 
board in case of need, and it was invariably found that the former 
■ocmtained more silver than the latter. For instance, a piece from 
the hull of the Benjamin gave 5oz. 16 dwts 18 grs. pw ton ; while 
that stored in the cabin yielded 4 oz. 6 dwts. 12 grs. 200 grs. from a 
piece from the hull of the Parga gave 0*72 grs., and a piece of fresh 
metal 0*50 : while from the QnmMfre, only coppered a few months, 
610 grs. from the hull gave 0*75, and frt)m the cabin 0.72 — a very 
slight difiference indeed; thus showing the remarkable «ib(^xr 
yielding action of the salt water. 

In order to arrive at further resulta coniiws^j^ "NFnJOa. \}as»fe "^s^"* 
ieresting experimenta, the author baa g;t«iL\i\a\«9L ^oitoft ^«t^ ^osR^ 
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eopper, reserving some in a glass-stoppered bottle, and he has sus- 
pended the remainder (about 10 oz.) in a wooden box, perforated 
on all sides, a few feet under the surface of the Pacific Ocean. He 
purposes testing these metals, and will communicate the results to 
tfie Boyal Society. — Saiv/rday Review, No. 71. 

ABTIPICIAL POBMATION OP SAPPHIBES. 

Twenty years since, M. Gaudin obtained artificial rubies by fusing 
ammoniacal alum before the oxyhydrogen blowpipe, with the addi- 
tion of a small quantity of chromate of potash.* He has now suo- 
eeeded in preparing perfectly isolated and colourless crystals of 
alumina in the form of the sapphire. For this purpose he introduces 
into a crucible, lined with charcoal, equal weights of alum and 
sulphate of potash, both previously calcined and reduced to a fine 
powder, and exposes the crucible for a quarter of an hour to the full 
heat of a forge. When the crucible is broken, the crevices -of thft 
Hning are found to contain a mass consisting of sulphuret of potas- 
sium, through which are disseminated the crystals of alumina. The 
mass is treated with dilute aqua regia, and the cr3r8tals left in the 
form of a fine sand, which is well washed with water. The crystab 
vary in size, according to the mass of the materials employed and 
the duration of the heat ; those obtained by M. Gaudiu, operating ■ 
on a small scale, were about a millimetre in length. They are 
colourless, because in this process any metallic oxides which may he 
added for the purpose of imitating the natural colours of the 
sapphire are reduced by the charcoal. They are extremely limpid, 
and surpass natural rubies in hardness. The formation of those - 
crystals depends on the solvent action of the sulphuret of potassium ; 
and by means of this substance, as well as by the chlorides, fluorides^ 
and cyanides, M. Gaudin thinks it will be possible to obtain many^ 
ether insoluble substances in crystals. — Comptes Rendus. 

SILICON AND BORON. — ^NEW DIAMOND. 

Akono the most remarkable of the recent discoveries in Inordinale . 
€kemistry are those of MM. Wohler and Deville, relative to SiUeon 
and Boron, Each of these substances is now proved to exist in ' 
three very difierent states, analogous to the three known states of ■ 
carbon, to which they are thus closely allied, — namely, charcoal, 
graphite, and diamond. The last of these states is of course the 
most interesting. Crystallized boron possesses a hardness, bright- 
ness, and refractive power comparable to those of diamond ; it 
bums in chlorine, without residue, and with circumstances resem* 
bling those of the combustion of diamond in oxygen ; it is not acted 
on by any of the acids, and appears to be the least alterable of all 
the simple bodies. I have been informed that its powder is already 
used in the arts, instead of diamond dust ; and it seems not impro- 
bable that, when obtained by the chemist in crystals of larger sise^ 
2t may rival the diamond as a gem. — Address of the President of the 
Mritiih Association, 

"Bf Jreana of Science, by the Editox ot ^<& Yeor-Bwik ^ It^f^yssa^ 
f0^ 
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XAONESIUM. •-'^'^--^ ^ - 

H. St. Claibb Bkville, already known for his discovery of 
aluminium, has, with M. Caron, continued his researches on the 
other earthy metals that are as yet but imperfectly known, of which 
Magnesium, the base of magnesia, is one. The method for extract- 
ing this metal differs but little from that employed for aluminium. 
M. Deville mixee 600 grammes (18^ ounces avoirdupois) of chloride 
of magnesium with 100 grammes (3^ ounces) of fused table salt and 
100 grammes of pure fluoride of calcium, all in powder ; to this mix- 
ture he adds 100 grammes of sodium in small pieces, and casts the 
whole into a red-hot crucible, which he covers with its lid. The re- 
action soon commences, a bubbling noise is heard, and when it has 
ceased the crucible is uncovered, and the mass is stirred with an iron 
rod until the upper suiface of the saline bath displays globules of 
magnesium here and there. The crucible is then allowed to cool, 
and just before the mass is about to coagulate the globules are shoved 
together with a spatula, and made to run into each other so as to 
foim but one globule. The mass is then poured on an iron shovel, 
and on breaking the scoriae the magnesium is obtained in an impure 
state. To purify it, it is exposed to a red heat, and a current of 
hydrogen gas in a tube of charcoal, and then again melted with 
cUoride of magnesium, common salt, and fluoride of calcium, after 
which the metal is obtained in a state of perfect purity. The quan- 
tity above mentioned will yield about four grammes (60 grains) of 
magnesium. — Oalignani's Measenger, 



UBBA, A DIBECT SOUBCE OP NITBOGEN IN VEGETATION. 

Fbofbbsob Cahebon has shown to the Chemical Society that 
Nitrogen is as available as food for plants, when a constituent for 
Vtetkf as in its ammoniacal combination ; or, in other words, that 
urea, without being converted into ammonia, may be taken up into 
the organisms of plants, and there supply the necessary quantity of 
nitrogen. He described the experiments which led him to this con- 
duaon, which were very elaborate, and were made on barley plants 
in confined spaces suppUed with air freed from ammonia. The fol- 
lowing conclusions were deducible from the results of his expe- 
riments, viz. : — 1. That the perfect development of barley can take 
jdaoe, under certain conditions, in soil and air destitute of ammonia 
and its compounds. 2. That urea in solution is capable of being 
taken unchanged into the organisms of plants. 3. That urea need 
not be converted into ammonia before its nitrogen becomes available 
for the purposes of vegetation. 4. That the fertilizing effects of 
urea are little if at all inferior to the salts of ammonia. 5. That 
there exists no necessity for allowing drainings or other fertilizing 
substances containing urea to ferment ; but that, on the contrary, 
greater benefits must be derived from their application in the recent 
or unfermented condition. 

THE POTATO. 

A PAPER baa been read to the Chemical Society, " Ou\^i^^3tosas!kK;^ 
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Properties of the Potato, and its Uses as a Greneral Article of Com* 
merce if properly manipulated/' by Mr. J. W. Bogers. The object 
of the paper was to show that the matter of the potato was in leali^ 
equal in nutritive yalue to the dry matter of wheat, whilst the 
quantum of food produced from a given quantity of land was neaily 
four times that produced from wheat He exhibited some interesting 
specimens of the production of the potato in meal, flour, Ac, and 
gave the following results of analysis : — 

Starch. Gluten. Oil.. 
lb. lb. lb. 

Components of the potato per cwt. 84*077 14*818 1-104 
Ditto of wheat 78*199 17*536 4*265 

And gave the following important fact as to the quantum of food 
from an acre of land : — 

Starch. Gluten. OH. 
lb. lb. lb. 

Dry matter of potato 3427 604 46 

Dry matter of wheat 825 185 45 



NITBATE8 OP PLANTS. 

Pbofessob W. K. Sullivan has read to the British AssociaiioB 
a paper ** On a Process for the Determination of the Nitrate* «f 
Plants.'' He pointed out the great importance of finding a pmwi 
for the purpose, because in determining the amount of nitrogm im 
plants by the usuid processes, a part of the nitrogen of the nitric 
acid is included in the result, and consequently the true amount of 
assimilative azotic principles cannot be deduced from ultimate 
analysis, if nitrates be present. The chief feature of the proeew 
is the use of sulphovinate of silver to precipitate the vegetable amds ; 
the silver salts of which are insoluble in absolute alcoh<^ whfle tlM 
nitrate of silver is soluble. He also pointed out a method of i 
rating lactic and acetic acids from one another wh^i present. 



CX)PPBB IN PLANTS. 

A PAPEB has been read to the British Associatum ''On Hm 
Presence of Copper in the Tissues of Plants and Animals^" by Db. 
Odling and Dr. Dupr^. The authors had made more than 100 
examinations by a great variety of processes, and had recogmitd 
the presence of copper in nearly every instance. In several (qie- 
cimens of wheat grain and human viscera the coppor had been 
estimated. Prom 100 grains of wheat-ash the authors had obtaioed 
251-thousandths of a grain, and from a sheep's liver ratiier more 
than one-half a grain of oxide of copper. The process wae to pi*> 
cipitate the copper electrolytically on a platinum wire, to diseolve is 
nitric acid, and to ignite the residue of the evaporated aolutifm. 

THAMES WATEB AND SEWAGE. 

A PAPER has been read to the British Association " On the Cba* 
dition of the Thames Water, as affected by London Sewage," by Dr. 
JBames and Dr. Odling. They aaad \\.^aaTicrw v«iyi3c>Vffl3aad that the 
pouring in o£ the contents o£ tib» dx«^nE d:\^iMQj<. WBR«J«»^&ift'^*^Hnik 
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tmionafy as had been thought. The oiganic matter of the Thames 
was chiefly in a state of vitRlily, and therefore there was not so much 
fpitrefkction as was generally supposed ; at high water there was the 
greatest, and at the ebb tide the least amount of organic matter. 

8SWAOB IN AOBIOULTUBB. 

Mb. Duoald Camfbbll has presented to the Chemical Society 
a Report '*0n the Application of Sewage to Agriculture." Manure 
had been prepared from sewage by simple filtration, but with an 
extremely imperfect removnd of fertilizing matters ; also, by che- 
micid precipitation, more especially by means of lime, as at Leicester. 
Sewage depends almost entirely upon human excreta for its manurial 
Tshie. Now, while the total amount of dried excreta^ per head, per 
diem, is only two ounces, the average supply of water, per head, per 
diem, amounts in London to thirty gallons, and that exclusive of 
rainfEdl. The problem consequently is, how to extract profitably the 
two ounces of solid from the thirty or fifty gallons of liquid. This 
problem is as yet unsolved, for the lime process fails to remove any 
large proportion of the nitrogenous constituents of sewage, and the 
iMNiltant manure is not sufficiently valuable to repay the cost of 
Mriage to any distance. The results of the employment of sewage 
wdrn far irrigation are altogether more satisfactoiy than those in 
HbMi a solid sewag^e manure has been used. 



A NBW MANURB. 

▲' HBW kind of Manure has been invented by M. Bich^, a gen- 
Untiaa of some note in the agricultural world. It is a chemical 
•smposition, the nature of which is still kept secret by the inventor; 
hat its mode of implication is rather curious, the grain intended to 
b# sown being mechanically coated with the compound previously to 
its bong consigned to the earth. The rich principle being thus in 
immediate contact with the seed to be developed, the soil needs no 
Of^er kind of manure. Four pounds of the compound are sufficient 
fcfr an acre of land. According to M. Bich^' experiments, the ap- 
pKeation of his manure would raise the present yield of France from 
82,000,000 of hectolitres of wheat to 410,000,000. Dr. Stockhard, 
"noieaaoT at the Academy in Tharand, in Saxony, has lately pro- 
nounced in favour of this system. 

A NEW POISON. 

M. BB LucA has communicated to the French Academy of 
fiMences the discovery of the ^poisonous principle of the Cyclamen 
Mwmpimbm, or common sowbread. This tuberculous plant has long 
been used in medicine as a violent purgative, and externally as a 
NscdveBt and a remedy for the earache ; but it was not known that 
it contained a powerful poison, producing effiscts not unlike those of 
tiie curara^ which the Indians of the Rio Negro use to poison their 
aitows with. M. de Luca obtains it by digesting tli& TtM\>iQt I^tN:^* 
five daj9 in alcohol, then pounding the root, d\gea>^xi<^ \^> «j^t^ "^s^ "^ 
Awb qaantity of alcohol, and repeaiang ^la iproceBa xasiSL^Qaa v^ 
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bad lost its acrid taste. All the tinctures thus obtained are then 
left to spontaneous evaporation in a cellar. At the end of about 
Ibrty days a whitish substance is deposited, which, after being re- 
peatedly washed in boiling alcohol, is left to dry in the dark. The 
cyclamine, or vegetable base of the cyclamen, thus produced, is 
white, opaque, and brittle, and emits no particular smell ; it absorbs 
the humidity of the air, becomes transparent and gelatinous in 
water, and assumes a dark colour when exposed to the action of 
light. It is a curious fact that, while pigs can eat any quantity «f 
the root with impunity, not only the active principle itself, but even 
the natural juice of the root, acts as a poison on small fish, if 
mixed with the water in which they are in the proportion of 
1 to 3000. Four grammes of the juice injected into the trachea of 
the rabbit caused it to die in convulsions in the course of ten 
minutes. Bromine appears to be an antidote to this poison^ or «t 
least to mitigate its effects considerably ; it has the same neutralianf 
power over the curara poison. 

ABSENIC IN PAPER-HANGINGS. 

Db. Alfred Swainb Tatlob, in his evidence before the Selaofc 
Committee of the House of Lords, on the *' Sale of Poisons Bill," 
after pointing out that arsenic was much used in several mmii- 
factures, such as in the manufacture of glass, especially opal glaas^ of 
shot, in the steeping of grain, and in killing the fly in sheep^ statos 
that the hirgest quantity of arsenic used in this country is used m 
the manufacture of paper for covering walls. He considered it f«iy 
injurious both to those living in houses papered with this artioLo^ 
as well as to those employed in the manufacture. An instance was 
published in a medical work of some cases of illness occurring to 
persons living in a room papered with this I^iper, and the eroeli 
were described as those arising from arsenic. The colour, says Dr.. 
Taylor, is put on very loosely indeed ; it contains nearly 50 per oeoft. 
of the poison. In addition to the above. Dr. Taylor handed in to the 
Committee an envelope, the green tint on the inside of whicli hjEt 
examined, and found to be formed of arsenite of copper. Thew Is 
also an orange yellow which contains arsenic. 

COLOURED CONPBCTIONART. 

Dr. M'Namaba has drawn the attention of the Chemical SectMn 
of the British Association to the large quantity of highly poisonovs 
colouring matters employed in the manufacture of Confectionary. 
He referred to cases of deaths resulting from this practice. He 
-alluded to the manner in which these substances are coloured by 
vegetable colouring materials of a harmless nature, and suggested 
that a list of such colours should be compiled by parties competent 
to the task, from which alone confectioners should be permitted to 
select their colours. He gave a sketch of such a list, and exhibited 
some beautifaUy coloured confectiou&Ty, in which such colouring 
matter bad been detected. Theae couiec;t\Qiia\i«\AAL\A^i<2(t vstxA^aaeDA 
in his posaeasion, and tlieu coYovaa did noV. «.^^q«x \ft \a:«% ^stfti^ 
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In condusioD, he cautioned the public agaiDst buying any con- 
factionaiy in which green or blue colours exists as such colours are 
probabW produced by poisonous agencies. 

The President said that, in his opinion, the subject of the foregoing 
paper was a most important one, and that suggestions such as these, 
as to the employment of innocent colours, were £ur more valuable 
Uian positive prohibitions against the use of poisonous colouring 
matters, as more likely to promote the object in view — ^the protection 
4if the public health. 

INFLUENCE OF AZOTE ON VEGETATION. 

It has hitherto been questionable, whether phosphate of lime, as 
manure, sufiBces alone to promote vegetation, or requires the con- 
oarrent aid of another principle, which M. Boussingault has en- 
deavoured to solve by the following experiments recently commu- 
Bicated to the French Academy of Sciences. On the 5th of July, 
he put six seeds of the Hdianthus argophyllus (a kind of sunflower) 
into as many flower-pots, two of which only contained a mixture of 
powdered brick and quartzose sand ; in the two others this mixture 
was enriched with phosphate of lime, vegetable ashes, and nitrate of 
potash : and in the last, an equal quantity of bi- carbonate of potash 
lei^aced the nitrate. 

In the first of these experiments, both the seeds produced rery small and 
dddy plants, abont four inches in heieht, with a stalk not exceeding ^^ths of an 
Inch in diameter ; they each bore a yellow flower a tenth of an inch in diameter. 
These plants, produced by the sole action of the ingredients of the seed itself,, 
and the water which it received, without any aid either from mould or manure, 
H. Boussingault caUsoZan^e* limite», as being the lowest result that can be ob> 
tSined from a seed . The plants, on being dried and analywd, were found to haye 
absorbed an almost infimtesimal quantity of asote from the air, and about one 
jmd a-half grain of carbon from the carbonic acid of the water and the atmo- 
'nbere. ]£ the second experiment, the plants attained an altitude of about 
is inches, with a diameter offour-tenths of an inch, and flowers three and a-halT 
iao^s in diameter ; they have absorbed 163 grains of carbon and 28 grains of 
asote, the latter being furnished by the nitrate. In the third experiment, the 
.idaats being depriyed of the azote of the nitrate, differed but little from those of 
&e first experiment, thus showing that azote is an indispensable in^^redient of 
manore, without which neither phosphate of lime nor any other alkalme salt can 
inroduoe any useful effect. All manures do, in fact, contain this element in con- 
junction with the others, and it is to this circumstance they owe their energy. 

From another series of experiments, M. Boussingault arrived at 
^tlie conclusion that the atmosphere alone cannot furnish plants with 
-asote sufficient for vigorous vegetation. 



ATMOSPHERIC OZONE. 

■ Pbofessor Booebs, United States, has communicated to the* 
Chemical Society the results of some experiments on Atmospheria 
Ozone. He showed that the discoloration of Schonbein's test-paper 
was not perceptibly due to the terebinthinate emanations from plants,, 
or to the oxygen evolved from plants, or to the direct action of sun- 
light, or to the presence of nitric acid iti t\ie lAiniQiB^'Bt^*, «a.^ ^tfe- 
cowmended that ozone observations sbiould "V>© ti\sA<& \>^ ex^-iva-M, ^> 
deBnite surface of paper to the action of a de^nWfe cjviax^aXi^ ^^ "^^i 
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for a definite period of iamdf iR^ch fihould not exceed fiye or ten 
minutes. — (See "Reaearches on Ozone,** TeoT'Book of Ftuta, 1867, 

pp. 192—194.) 

ILLXTMINATIFa FEAT GAS. 

Mr. K. L. Johnson, in a paper read by him to the British Asio* 
•ciatioD, has stated that it is now. nearly half a century since a Par- 
liamentary Committee, appointed by Government to report on Irub 
Peat, named the town of Sligo and the Hill of Howth as the ex- 
treme points of a straight line, and Gal way and Wicklow Head as the 
-extreme points of another straight line, between which two straifiht 
lines lay the six-sevenths of all the peat in Ireland, the remainmg 
one-seventh being distributed throughout localities on either idde of 
these lines. Having named the different localities where peat ii 
-distributed, the total number of which in acres appears to be throe 
millions, Mr. Johnson entered into a detailed description of the mods 
by which he obtained Illuminating Gas from common Peat or 'Tnr^ 
which he produced by the double decomposition of the constitmnli 
^f the peat. He stated that works for the production of the gtm 
have been recentiy erected, and are in actual operation in two jdboes 
in Ireland. The gas produced was good, and its cost, as stated to 
him by a gentieman who was using it, less than two shillings the 
thousand cubic feet. He stated that from one single pound weight 
of common peat an hour's light may be produced, and that its ocmI 
being so very small, it shoukl ultimately be extensively used throvi^- 
'Out Lnland, and in its production there was one-third of charcoal. 



OAS PROM WOOD. 

It is but recentiy that successful experiments have been made ib 
the manufacture oi illuminating Gas from Wood. A patent was fint 
applied for in America, in 1853, by a Grerman chemist, the assignee ef 
the discoverer, Emil Briesach. Under this patent different gas woiks 
have been erected in that country, and with satisfactory resnlftiL 
Where wood is cheap, it is believed this gaseous product will be 
cheap. The residuum consists of charcoal and tar, and creosote tad 
pyroligneous acid may also be obtained. Different kinds of wood 
may l^ used for this purpose — pine, spruce, oak, beech, &c., if it be 
perfectiy dry ; and if the wood is as cheap as in many distrioto in 
this country, the cost must be very much less— indeed, bat a snatt 
fraction of the cost of coal gas at its ordinary rates. The followiBf 
^ statement of the product of gas from wood, from a reliable soniw^ 
throws some interesting light on the subject : — *' One cord of ordinaiy 
pine wood of 128 cubic feet produces gas-light equal to 800 lbs. of 
spermaceti candles ; one cord of oak or maple, of good quality, will 
yield gas-light equad to 900 lbs. of spermaceti candles.** This esti- 
mate is upon wood used without a careful drying ; when this, how- 
ever, is thoroughly attended to, a cord of pine wood has produced 
.A Jigbt equal to 1300 Ibft. of spermaceW casidi^ea. 
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maniiLATioK of boghead goal. 

A PAFEB has been read to the Royal Society, " On tome of the 
Produots of the Destructive Distillation of Boghead Coal/' hy Mr. 
C. G. Williams. The action of heat on organic substances has 
been studied in two great branches ; in the one, the relation of the 
prodnots to the original matters is seen, and we are enabled to draw 
theoretical deductions in most cases, of great simplicity; in the 
the relation is not capable of being traced ; and it would 

^_. r, therefore, at a first glance, that the study of bodies produced 
IB this manner would ^e less conduciye to the advanoemeut of theo- 
ntical science. But, so far from this holding good, it is not too 
■moh to assert that organic chemistry has been more enriched by 
{vodnets of the second kind than by those of the first. The meta- 
mocphoflis of naphthaline, to which the law of substitution owes so 
ttaoh for its development ; the study of amaline, which has so 
greaily increased our knowledge of the theory of basic combinations ; 
tbe history of the phenyl resin, and its numerous homologies, are, 
inaense as their influence on the progress of chemistiy has been, 
only a few instances of what may be anticipated from the study of 
pvoduets of destructiye distillation. Heat is perhaps the only 
lical agent to which we can assign no special function ; at one 
it acts as a powerful incentive to oxidiUdon — at another to re- 
It is generally rocogfnised as the most potent of disruptive 
fiiroeB, yet we sometimes find it causing the coalescence and redu- 
plioation of atoms. Therefore it is evident that allowing heat to 
possess these various and apparently antagonistic qualities, there are 
few organic bodies capable of withstanding high temperatures, 
whose presence among products of destructive distillation can be 
looked upon as impossible. The progress of chemical science has, 
mofeover, shown in repeated instances that the substances at one 
time regarded as the rarest and most difficult to be obtained, become 
in a short time those with which we are most fiimiliar. 

The investigation in this paper may be considered a case in 
pointy for its object is to prove the existence, in great quantities, of 
• commercial ptnluot hitherto only procurable by processes founded 
Jtn pmrely theoretical considerations, and requiring considerable care 
Isweir prosecution. The substance, the distillate from which con- 
tains the hydro-carbons forming the subject of this communication, 
is the Boghead Coal, worked on a large scale at Bathgate, near 
Xdinburgh. The author does not enter on the much disputed and 
ungated question respecting the nature of this mineral, his object 
hmng solely to study the chemical relations of the bodies produced 
hf its decomposition under the influence of heat. 

The ordinary Boghead naphtha appears in commerce in the form of 
A nearly colourless fluid, of characteristic odoar, quite different from 
that obtained from ordinary coal. The specific gravity is only '750 at 
15*, and is, therefore, greatly lower than that from the latter souses, 
for even when thoroughly purified benzol Vias «ii ^'eosvVj q1 ^^^'^^ . 
NotwithstoDding its density, the boiling po\ti\, \b \i\^, >iJafe Vsrw^-^i^ 
fimustion that the author could obtain being \jeW«evi \4%'* «sA'V^'^'* • 
That the Quid was a mixture of many bodVea oi verj ^\S«t^Tv\.\ia^^% 
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points, was shown by the fact that the mercury in the thermometer 
steadily rose to the highest range it was safe to allow. 

Having made no less than one thousand distillations for the pm> 
pose of obtaining the crude hydro- carbons of nearly constant boiling^ 
point, Mr. Williams proceeded to ascertain whether the flwds con- 
sisted of more than one substance, and he soon discovered that there 
were two series of bodies present. The fluids obtained are perfectly' 
colourless, of a pleasant odour — resembling May-blossoms — ^veiy 
volatile, even at low temperatures, and having a density of above 
0*725. If pieces of sodium are rapidly cut from a mass, so as to 
have only a very thin layer of soda, and are then thrown into the 
perfectly dry hydro-carbon, the coating of oxide is dissolved, the 
metal appearing of the lustre of silver, and may probably be thus 
kept for any length of time. After a detail of experiments* the 
author submits that they prove that the distillate from the Bo^iead 
coal contains, in addition to several other substances, a series of 
hydro-carbons, having the per centage composition density in the 
fluid and gaseous states, and also the boiling point of the aloohol 
radicals. It is to be regretted that in investigating these bodies we 
are unable to avail ourselves of active affinities of a kind which would 
yield easily procured and definite compounds, the study of wlueh 
would remove all doubt as to identity. It is also peculiarly unfor- 
tunate that the boiling point of simple and compound radicals, as at 
present determined, show no fixed laws ; in fact, if we examine the 
only data in our possession on the subject, we find no less than nine 
different values. 

HANUFAOTUBB OF A0ID6. 

Mb. Jones, of Manchester, has introduced certain improyements 
in the manufacture of Muriatic and other Acids. In case of muriatic 
acid, the framework of the tower or cell is lined with aluminium or 
other conductor of electricity ; next to the aluminium is a coat or 
lining of gutta percha or other non-conductor ; the outer is the ofdi- 
nary slate or flag frame. Through the tower or towers is a riiaft of 
aluminium suspended on branches in the frame, and leaving a space 
below ; to the shaft are scintillations ot aluminium, and this wbaA 
communicates with a galvanic battery on the outside. Muriatic aoid 
being volatile, it is suspended in water ; to accomplish this, on tiie 
summit of the tower is water in a basin, and surrounded bf a 
freezing mixture (original), when the muriatic gas acid is introdooed 
through the bottom entrance, its specific gravity and pressure oaos. ^ 
ing it, on a sufficient quantity of the gas being introduced, and the 
frozen water descending, to absorb the heat and condense the 
muriatic acid, which is quickly suspended by the water in its desoent. 
Contemporaiy is a current of galvanism, which aids the condensing 
of the acid gas, but prevents the decomposition of the water in which 
it has to be suspended, which is thus imperfect and of little strength, 
as by the present method the gaA haa to traverse several towers, and 
then go up and down. In anotiieT caae, qa>^« «xXA\i\. <» V^saaj^^ot 
passage is essential, the coutb© ia luctewaft^Xs^ OT\a-^^sflc^ ^srv^XsoicM^ 



CHEMICAL SCIENCE. 193 

«f aluminiam turniDg round the shaft, and the electric power is 
kicreased. The greater the power of electricity, the purer the acid. 

APPLICATION OP AN<fiSTHBTICS. 

• M. Heubtelouf has read to the French Academy of Sciences, a 
paper " On the Application of Anaesthetics.** When ether or chloro- 
form is administered hy means of a sponge held at a short distance 
from the nostrils there is no ascertaining the quantity inhaled, since 
the breath of the patient or the slightest draught may cause the 
Tapour to deviate. Moreover, in spreading and mixing with the 
IHtnbient air, it may cause convulsive coughs and other incon- 
Teniences ; and sometimes, after long and fruitless efforts to produce 
stupefaction, this effect is suddenly obtained to an alarming degree, 
en<£ng, perhaps, in death. All this, M. Heurteloup observes, is 
owing to the impossibility, under the present system, of regulating 
the application of the anaesthetic ; to remedy which inconvenience, he 
proposes an apparatus of his own invention, consisting of a glass ' 
tabe, having each of its orifices closed with cork, into which another 
tube of a smaller diameter is inserted. One of the latter commu- 
Bicates by means of a flexible tube with a reservoir containing 
chloroform, which is blown into the larger tube by a small pair of 
bdlows. The chloroform passes thence into the tube at the opposite 
extremity, which ends in a point, having the smallest possible aper- 
ture for the escape of the vapour. It is through this aperture the 
patient inhales the ansesthetic, which issues in a conical form, 
expanding as it rises, and mixing with the air ; so that as the appa- 
ratus is brought nearer to or removed from the nostrils of the patient, 
the power of the anaesthetic is increased or diminished at will, and 
the operator may stop or resume its emission by stopping or renewing 
Ibe action of the bellows. ^____ 

AXELTNE, A NBW AKiESTHETIC AGENT. 

Db. Snow has read to the Medical Society, some researches into 
•■ the anaesthetic, or sensation-destroying power of a substance which 
he has ascertained to possess properties similar to those of chloroform, 
:aiid for which, he said, that it might be substituted with advantage 
. ID surgical operations. The substance in question is Amelyne, a 
Jiighly volatile fluid, prepared chemically from fusil oil. Dr. Snow 
stated that he had performed a number of experiments with it upon 
animals, and that he had also administered its vapour in above 20 
operations in London hospitals with the most satisfactory results. 
The insensibility to pain was perfect, and in none of the cases was 
its use followed by sickness, sometimes a very disagreeable conse- 
quence of the administration of chloroform. The anaesthetic effects 
of amelyne are more transient than those of chloroform, which may, 
under certain circumstances, be an objection to it. It is not likely 
that amelyne will supersede chloroform ; but there is reason to 
expect that in a considerable number of ca&ea\t'7t\V!LV^^iQ>\aA\A\k^ 
jt preferable aDseetbetio, 
In the Dublin Medkal Press w© read— ^^ * Kco^j^kvi^C ^j^'Wi. 
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ansesthetic, still maintains its ground ; it has been tried in midwifery; 
Though it does not seem to act so much on the musonlar system aa 
chloroform, it lessens some of the pain. The sleep of amylene is 
very peculiar : it puts one in mind of the sleep in the lines of C!ole- 
ridge ; it is it, in fact, to the letter — 

* I moved, and could not feel my limb ; 
I was 80 lost in life, 
I thought that I had died in sleep.* 

The patient, on the other hand, under chloroform,, does not think at 
all. The sense of touch, or common sensation, seems first obtunded 
or blunted by amylene, as the patient seems to hear and see what is 
going on. The pulse, too, is excited. On the other hand, under 
chloroform, the sense of annihilation, or agony of falling into 
nothingness, points more to the sensorium or grey matter of the bram.'^ 



ANiEBTHETIOS DESIBOTING INSECTS. 

Mabshal Yaillant has communicated to the Frendi Academy 
of Sciences, a paper by M. Doy^re, on the curious and important 
fact that Anaesthetics — as ether, chloroform, &c. — have the power of 
destroying all kinds of insects injurious to the preservation of com. 
Experiments on a large scale were made at Algi^« by order of ih& 
Minister of War ; and M. Doy^re states as the result, that two 
grammes of chloroform per metrical quintal of wheat are sufficieint 
to destroy every insect in the silos (com pits hermetically dosed, 
common both in Algeria and Italy) in the course of four or five days. 
Five grammes of sulphuret of carbon will effect the same in tw^itnr* 
four hours. Not only the insects, but even the larvss inside the 
grains are completely extirpated; and the com, after being shovelled 
four or five times in the open air, does not retain a trace of the 
operation. Cattle will eat the barley thus treated even while still 
infected with the odour, and without any injurious effect. 

A NEW MODE OF PBESEBVINa OOBFSES. 

MM. NOUALHIEB and Pb£vost, of Paris, have patented the fol- 
lowing mode of Preserving Corpses. They first stop all the apertures, 
such as the mouth, nostrils, &c., with modellers' wax, then place the 
corpse in a suitable attitude, and spread over the skin a layer <^ 
metallic salt, by preference pulverized nitrate of silver, which is veiy 
easily applied. This salt penetrates into the pores of the skin, and 
when a sufficient quantity of it has been applied to the body by 
means of a brush, the body is put into a vessd of sulphate of copper, 
and a galvanic current being established, the whole surface becomes 
covered with a deposit of copper, thus producing a metallic mummy. 

ON BOSOLIC ACID. 

Since the discovery of this body by Bunge, no mention has been 
made ofita re-occurrence, and even its existence has been called in 
question. Dr. Hugh Miller met m\]b. \\. aAcvdL€ii\si2^««a«iT«»aItof 
the alow action of caustic lims upon^e CT\iidL<& c^x\)^^ vsA^l «9^ 
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tar. After long expoeure to the air, the mass assumed a red colour ; 
and when acted upon by water, yielded a deep-red solution of crude 
TOSoUte of lime. From this salt RosoUo Acid was obtained and puri- 
fied. Its empirical formula was found to be C^JB.„0.. It is a very 
fiseble acid, uniting only with caustic alkalies and earths. The 
solutions of these E»lts are of a most magnificent crimson colour, 
but are very unstable. The carbonic acid of the air liberates the 
roBolic acid, which is eventually destroyed by continued exposure to 
air and light. 

BFIBITS FROM BEETROOT AND MANGEL-WURZEL. 

Experiments have been made at a new distillery in Lincoln, in 
producing Spirits from Beetroot and Mangel-wurzel. It is estimated 
that a ton of beetroot will yield from 18 to 20 gallons of spirits, and 
a ton of mangel-wurzel about 16 gallons. The residue of the roots 
after distillation will be sold as food for cattle ; and if the calculations 
of scientific men as to its value for such a purpose be verified by 
experience, the farmer will derive a double advantage from this new 
mode of producing spirits. According to the analysis made by Dr. 
ILetheby and Prctfessor Mitchell, and published by the Central 
IVumers' Club, the nutritive properties of mangel-wurzel and beet- 
root are increased instead of being diminished by the process of 
distillation. It is true that the saccharine and starchy elements are 
abstracted, but the other solid constituents are nearly doubled in 
consequence of the saturation of the root during the macerating 
process in a liquid which is rich in various oi*ganic matters. '' The 
residue," says Professor Mitchell, ''contains less of the non^nitro- 
genized or least useful elements in nutrition, for it just contains half 
the amount present in the fresh root ; whilst of nitrogenized, or flesh- 
limning nutriment, the amount of the residue is in round numbers 
to that in the root as one and a half to one ; or, in other words, 
661b. of the residue have ^e same nutritive value as 100 lb. of the 
fresh root, as far as the formation of flesh is concerned.'' The pro- 
portion of residue after distillation is one-half; so that, theoretically, 
two tons of root would make about 32 gallons of spirits, and leave 
one ton of pulp, which would be equal, in respect of its nutritive 
properties, to one ton and a half of the original root, thus reducing 
iSke cost of the raw material of that quantity of sfnrits to the price 
of half a ton of roots. — lAncoln Time». 



NEW SUGAR-REFINING PROCESS. 

Dr. Daubeny has described to the Irtish Association a new 
method of Refining Sugar, conducted at Plymouth by Mr. Oxland^ 
and known by his name. It consists in the adoption of the super- 
phosphate of alumina in conjunction with animal charcoal as a sub>- 
stitute for the albumen usually employed for that purpose. In 
both cases the object is to separate and carry down the various 
impurities which colour and adtdterate the "^xxxe %aicxdDafcckft\fav<^<c^ 
present in the ayrap expressed frx>iik i3a» cane at q^«c -^^^if^ftidtfb 
wMcb Buppliea it As, however, b\x\loc^* "VAcwA \% ^^^ TSia^»c%A 

Si 
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usually procured for the purpose of supplying the albumen, a portion 
of uncoagulated animal matter, together with certain salts, is left in 
the juice in the ordinary process of refining, which impairs its purity 
and promotes its fermentation — thus occasioning a certain loss of 
saccharine matter to result. Nothing of the kind happens when 
the superphosphate is substituted, and so much more perfect a 
purification of the feculent matters, under such circumstances, takes 
place, that several varieties of native sugar, which, from being very 
highly charged with feculent matters, are rejected in the ordinary 
process of refining, are readily purified by this method. The 
employment of superphosphate of alumina also gets rid of so much 
larger a proportion of the impurities present in the sugar, that much 
less animal charcoal is subsequently required for efiecting its com- 
plete defsecation than when bullocks' blood has been resorted to. 
The quantity of superphosphate necessary for effecting the object is, 
for ordinary sugars, not less than twelve ounces to the ton ; whereas, 
for the same quantity, as much as from one to four gallons of 
bullocks' blood is found to be required. Dr. Daubeny suggested 
that this re-agent might be advantageously resorted to not only in 
the purification of sugar, but also in other processes of the laboratory, 
when the removal of foreign matters, intimately mixed with the 
solution of a definite component, becomes a necessary preliminaiy 
in its further examination. 



OK BHUBABB. 

A PAFEB has been read to the Chemical Society, by Messrs. 
Warren De la Rue and Hugo Miiller, ** On some Constituents of 
Bhubarb." The authors showed that the deposit which generally 
takes place in freshly-made tincture of rhubarb consists principally 
of apo-retin, but also contains erythro-retin, phoeo-retin, and chryso- 
phone. Benzol was strongly recommended as a solvent for extract- 
ing chrysophone from the residue of the process for making tincture 
of rhubarb, or from the deposit which takes place in the tincture^ or 
from the crushed root itself after maceration with water. The 
authors succeeded in separating from crude chrysophone an entirdy 
new body, " emodin," crystaUizing in fine mono-clinic prisms of a 
deep orange colour. When apo-retin was acted upon by nitric acid, 
there resulted a nitro-acid closely resembling, if not identical with, 
chrysommic acid, a product hi^erto obtained only from aloes. A 
paper was furnished by Professor Pettenkofer, of Munich, "On the 
Volumetric Determination of Carbonic Acid in the Air.** A bottle, 
holding about six pints, and having its exact capacity noted, is filled 
by means of bellows, with the air to be examined. A definite mear 
sure of lime water, of known strength, is then introduced to absorb 
the carbonic acid, and the amount of lime water in excess finally 
determined by a standard solution of oxalic acid. The method is 
calculated to give yery rapid and apparently exact results, due cor- 

rectioBB being, of coarse, made for ^uia\i\oiii&oi^T^«BKnAvcA.\^ 

ture. 
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HAT TEA. 

M. TsiDOBB PoRBX has read to the French Academy of Sciences, 
a paper on the chemical ingredients of what agronomists call the ' * De 
"Foin, or Hay Tea," being an infusion of hay, which is administered 
to calves in order to make them gradually pass from milk to solid 
food. To analyse this liquid, M. Pierre made an infusion of 16 J lb. 
of good hay in distilled water, keeping it for a space of six hours at 
a temperature of about 90 deg. centigrade (194 deg. Fahr.), then 
drawing off the water, and renewing the infusion on the residue. 
On evaporating the liquids, he obtained 1810 grammes (nearly 31b.) 
of a dry extract entirely soluble in water, being 15'94 per cent, of 
the weight of hay employed. The latter retain^ its natural colour 
after the operation, and on being dried emitted very nearly the same 
sweet smell it had before, and might have passed for common hay of 
good quality. It was found to have lost 28 centigrammes (43 grains) 
of azote, out of 146 which it had contained b^ore. In a second 
operation, in which the infusion was continued for twelve hours at a 
temperature of about 25 deg. centigrade (72*50 deg. Fabr.), the 
quantity of dry extract obtained was 16 '57 per cent., and the hay 
lost 20 per cent, of its azote. The extract, on being analysed, was 
found to contain 2 per cent, of silex, i of phosphoric acid, 1^ of lime, 
14 of soda, 1^ of potash, and one-fifth per cent, of magnesia. M. 
Pierre hence concludes that hay tea is an excellent beverage for 
cattle; that hay may lose one-third of its nutritive qualities by 
infusion ; and that consequently, when hay has been exposed to con- 
tinual rains, the effect must be to deprive it of a considerable 
quantity of nutritive matter. 



ECONOMY OF FOOD. 

A PAPEB has been read to the Society of Arts " On the Economy 
of Food," by Dr. Letheby, Officer of Health for the City of London. 
The investigations of chemists and physiologists during the last 
iwenty years have determined that the various alimentary substances 
made use of by man and animals contain at least four classes of con- 
stituents, each of which performs its own assigned function in the 
lining animal economy. If human milk be regarded as the type of 
what food should be, it is found that an almost universal instinct 
leads men and animals, if they partake of any aliment deficient in 
any of the necessary constituents, to associate others with it which 
may supply the want. Many familiar instances of this were ad- 
duced. Interesting particulars were then given of many of the 
dietaries now in use in the prisons and workhouses of the kingdom, 
as well as of the military and naval rations, which tended to show 
that the proportions maintained were very various. It is, therefore, 
of the utmost consequence that some fixed principles should be 
decided on for the direction of so important a matter. The convict 
18 found to be better fed than the debtor, and both thsA. tV^^^ yc^ov^Sus^ 
of the workhouse. The influence oi cAimsA^ ^xA QQA^s:^'^^(^ss^\£^-<CL 
tiie diet adopted was then discussed. "Exi^T^encfe \k»» ^^Nrsi.''5ioaiw 
there are certain articles of food 'which we iio\, ^wcNassvs^k^ TtfsvswSa.- 
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ing in theniBelyes, but which Berre some very important purposes in 
the animal economy. This is the case with tea^ coffee, cocoa, kc, ; 
in fact, the use of a vegetable infusion, containing astringent matter 
and an active principle, rich in nitrogen, has been almost universal 
among mankind from the earliest times. The importance of a scien- 
tific method of cookery was then insisted on, and some useful hints 
given on the subject. It is a matter of national importance how 
we can best preserve food without depriving it of its nutritive power^ 
for by so doing we not only guard against the dangers of famine, 
but we also facilitate, even in times of plenty, the equal distribution 
of food, by making the excess of one season or district the means of 
supplying the deficiencies of another. 

WHEAT, FLOUB, AND BBEAD. 

A PAPER has been read to the Chemical Society by Mr. Lawes and 
Br. Gilbert, "On the Composition of Wheat, Flour, and Bread." 
The authors described the results of an extended course of experi- 
ments, in which the wheat was traced throughout, from the field to 
the bakery. The crops under examination were grown each succes- 
sive year from 1845 to 1854 inclusive. In 1846, which year yielded 
altogether the most fully matured crops, the proportion of nitrogen 
was lowest ; and in 1853, when the crops were altogether poorest, 
the proportion of nitrogen was highest. The characters of a highfy 
matured crop are, low proportion of water, low proportion of ash, 
and low proportion of nitrogen. In reference to the effect d 
manuring, it appeared that in crops manured with both nitrogenized 
and mineral matters, there was the best produce and the greatest 
reduction in the proportion of nitrogen. The character of the ae^ 
of wheat, though subject to considerable variations in poor crops, 
was found in well-matured produce to have great fixity of composi- 
tion. The character of the ash, moreover, was very independent of 
the nature of the manure, but it was observed that the proportion of 
lime increased with the high maturation of the crop. In reference 
to the products of the mill^ the bran was found to yield 10 times tm 
much ash, and 1| times as much nitrogen, as did the household fLom. 
The authors estunated the amount of water in bread at from 86 to 
88 per cent., and considered that 1 00 lb. of flour yielded on the average 
138 lb. of bread. Their experiments showed that the loss of diy 
matter in fermentation is extremely small, certainly less than 1 per 
cent. They considered that the average amount of nitrogen in 
bread was 1 *3 per cent. It is well known that millers and bakers 
consider the excellence of flour to be in proportion to the amount of 
starch. Contrary to the opinion of Liebig, and of most chemical 
physiologists, the authors maintained that the bakers* standard is 
the correct one ; or at any rate that the least nitrogenized bread 
contains an ample sufficiency of nitrogen, and that the great demand 
for food IB for its respiratory or carboniferous constituents. From a 
iwj^ namber of analyses of ftour, m wVac\i ^iie ^m\«i!l^^i«j& ««<^ax«.ted 
mecbsmicAlly, it appeared tbat, bo\Ai in. "Eirao^e wA .^asv«n.c»»t*M^'*^t^ 
eeedingfrom the north to the south, the ^to^otVaotl oi ^xstesa. ^^jeat 



CHEHKIAL SCIENCS. 199 

Anally inareased, and, consequently, aooording to the authors* crite- 
rion of high maturatioo, the most matured crops were grown in the 
coldest latitudes. Dr. Marcet was indisposed to admit the authors' 
eondusions in reference to the low value of the nitrogenized con- 
stituents, and referred to some experiments showing, that the more 
highly nitrogenized is the character of the food, the less is the quan- 
tity oSf food required. — AihencBwm, No. 1526. 

ALUM IN BBEAD. 

Mb. E. a. Hadow has read to the Chemical Society a paper *' On 
the Detection of Alum in Bread." The author shows conclusively 
that the method frequently adopted for the separation of alum from 
bread, namely, by digestion in cold water, is altogether fallacious. 
He considers Kuhlman's method as perfectly satisfactory, though 
somewhat troublesome, and suggests a summary mode of detecting 
alum, founded on the mordant properties of alumed bread, which has 
been found to retain and brighten the colouring matter of logwood 
to an extent sufficiently distinctive. 



PHOTOOBAPHY AFFLIBD TO ASTBONOMT. 

In a Boston (United States) newspaper of the 7th May, 1857, Mr. 
Bond, the eminent astronomer, announces the interesting fact, 
established by successful experiment, that stars down to the fifth 
magnitude, indeed '^ aU stars usuaUy visible to the naked eye^ may he 
mopped by the aid of photography with a degree of accuracy unswr- 
pcuisd by the most refined measvreTiients, This accuracy is abun- 
4lantly proved by measuring the distances of the photographic 
images taken on different nights.'' Six years ago he was able to 
take daguerreotypes of Yega and Castor (stars of Uie first magnitude) 
with the great Equatorial, but failed with those of smaller size. For 
liis present success he is indebted to an impi*oved driving-dock 
i^rulated by a pendulum, and daguerreotype plates of increased 
s«[isibility, both the work of Boston artists. It will be seen at a 
glance that the means thus furnished of maJcing the heavens map 
themselves, and with unerring accuracy, will greatly facilitate the 
detection of those minute changes of position among Uie stars, which 
has within a few years quintupled the number of known planets, and 
produced so many other discoveries. — Mr, MaxHaren, in, the Scotsman, 

PHOTOaBAPHT IN TEIHEBIFFB. 

Mb. Piazzi Smyth has addressed to the Editor of the Literary 
Gazette the following result of his photographical researches, during 
the summer of 1856, in Teneriffe : — 

" My photographic experiences in Teneriffe were 1 month at the 
l»a level, 1 month at the altitude of 8900 feet, 20 days at the alti- 
tude of 10,700 feet, and 1 day at the height of 12,200 feet. This 
last day was spent on the summit of the Peak, and the aucceaa <vt^<b 
photographs was bo greatly impeded by t\ie coTi\m\jfl\"-^<eX>aa^^ ^'^ ^ 
watery and Balphuric vapours from every "pot^ioxi. ol \5tka ^isaS^. «s«^«st 
^hicb forma the aammit, that I leave it wit oi ^iJttft ^gBK«esDX. ^^^a^^'^ 
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Taking the other three stations, the average times of getting a good 
picture of a Rtandard subjeoty in average illamination, were re* 
presented by 7 at the sea level, 5 at the 8900 feet station, and 3 at 
the 10,700 feet station. These different periods of duration, however, 
by no means express the whole improvement with altitude ; for on 
looking over the whole collection of about 150 pictures, I find that 
the intensity and power of those at 10,700 feet is eminently greater 
than of those at 8900, and these again are far superior to those at 
the sea leveL Further still, I find that there are remarkable 
facilities in the upper regions of the atmosphere for procuring the 
detail of distant objects. Thus, over and over again, at 10,700 feet» 
I have obtained on the collodion plate the bushes, and the stratifi- 
cation, and even the cleavage of the rocks, forming a chain of 
mountains four miles distant. But at the level of the sea, witii a 
similar range of mountains, and at the same distance, and l^^ng it 
when to the eye the sun was most vigorously bringing out the 
marking of the rSiYipcs and the clefts of the rocks, I could never 
get anything but the outline of the mountain, filled up by an even 
tint. With objects close by, there was, at the same time and place, 
as much photographic as optical detail ; but aerial perspective or 
dimness seemed to increase so much more rapidly for the actinic 
than the luminous rays, that four miles of air produced with the 
former as much scattering effect as forty miles would with the 
latter. Hence while there was an increase of rapidity on the 
mountaui, and an improvement also in intensity, there was found to 
be a power with distances of procuring that which is altogetiier 
impossible near the level of the sea. 

*^ I have guarded myself as much as possible fit)m giving the re- 
sults in absolute terms for any station, as that would at once in* 
elude the special sensitiveness of the particular compound employed, 
as compared with what other persons employ. Differential deter- 
minations for altitude are all that I attempted to obtain ; and to 
this end I used tbe same chemicals and the same apparatus through 
the whole period. I have reason to think that the collodion was not 
so sensitive as it might have been ; but that it was respectable, a 
very fair representation of the surf on the beach at Orotava., taken in 
about a quarter of a second, sufi&ciently testifies." 

Upon three specimens of photographs — twotaken at a vertical height 
of more than two miles in the air, accompanied by a third, taken at a 
comparatively low altitude — the Editor of the Literary Gazette ob- 
serves r " Two are of considerable geological interest. One view, taken 
at the height of 10,700 feet, repi-esents a portion of the Malpays, or 
broken lava stream of stony augite. This stream of lava, we believe, 
is the largest on the island, and has been described by geologists as 
being heaped up in dykes or embankments, over which the traveller 
is obliged to clamber as one ascends a steep wall. The lava is 
stated to be porphyritic, with large masses of felspar, not covered 
with a thick scoria, apparently uevex \i«b^m^ V»«sv Vel «i very fluid 
Btate, but to have rolled along in "large ma&aea. TVi^NsVc^fe ^^.^-is^^k^- 
aition of the stream is of felspar embedded m e^ \«»wi ^S^.-^^^ ^*sfc»» 
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remarkably hard, of a dose texture, and heavy. The breadth of the 
stream is aboye two miles, and it contains ravines from 60 to 100 feet 
de^. Of these appearances the photograph before us is a most 
remarkable illustration. The view is taken across the stream of lava, 
and, with the help of the stereoscope, a succession of four, at least, of 
these ridges are distinctly marked, bearing all the traces of the phe- 
nomena above described. Each dyke bristles with irregular masses 
of fdspar embedded in its sur&ice, and the whole scene is savage 
and inhospitable to the last degree. Higher up, at an elevation of 
11,000 feet, another view has been taken of the entrance to the ice 
caverns, a spot called La Cueva, where is a cave filled with snow 
and most delicious water. The rocks here present an appearance of 
partial vitrification. Some exhibit an union with the pumice, and 
the gradation from the stony structure to the vitrified, and thence 
to pumice. Veins of volcanic matter, formed under different con- 
diticms of heat and pressure, run through the mass. This photo- 
gniph is of beautiful sharpness. Two ridges of^rocks vitrified at- 
the upper edges are seen, and then the face of the cliff in which lies 
the entrance to the caverns. The fact of the colour being not so 
deep as in the former is accounted for by the circumstance of the day 
having been cloudy. The third photograph gives a scene in the cul- 
tivated part of the island, near Orotava. The dragon-tree {Draccena 
draco), with its smooth stem, terminated by fork^ clusters of thick 
boughs, each tufted at the extremity, is a rare and interesting 
feature, characteristic at once of a tropical region. It is impossible 
to witness the effect of these specimens without being struck with 
the important bearings of this wonderful art upon geological and 
botanical science." * 

PHOTOGBAPHT OF THE MOON. 

Mb. W. Cbookes having received a grant of money from the 
Donation Fund of the Royal Society, has devoted considerable time 
to the difiicult process of procuring good Photographs of the Moon. 
The telescope in which the lunar pictures were taken is the magni- 
ficent Equatorial at the Liverpool Observatory. The author con- 
ceives that his success in obtaining dense negatives in about four 
seconds is due to the great purity of the chemical materials which he 
employed. After describing the modus operandi of taking the 
picture, he states that the glass employed for the original negative 
of the moon was '* extra white colour patent plate, ** and that for the 
intermediate positives and large negatives ordinary patent plate. 
The soluble paper for the collodion was prepared in the following 
manner : — 

Commercial Nitrons acid . . . . Sp.gr. 1*43 4 floid oz. 

Nitric acid .... „ 1-37 4 „ 
Snlphorio acid „ 1*82 8 „ 



* Mr. Piazzi Smjth has published the reauVta ot Yoa «o\o\)ci:tv \&.«>\Axi^MsnA 
Tolame, entitled TenMriffe^ an Astronomer' » Experiment; or, Spec^o.U\e% «f a 
Jie0idMee amonott the Claude, Slustrated ^dtb. t^exit^ '8'\voVi-^\«tWi^"WgoA- 
ZorellBeere, Menriettihatreet, Covent Garden. 
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The collodion vas made with — Ether (Sp. g^. 725), preyiooBly treed 
from acid by rectification from dry caustic potassa, 5 fluid ounceB ; 
absolute alcohol, 3 fluid ounces ; soluble paper (dried at 100 oent.)» 
50 grains ; iodide of cadmium (pure), 80 grains. The alcohol aobd 
ether were mixed together, and then the paper and iodide of cad- 
mium were added — they dissolved in a few minutes with a little 
. .shaking. As soon as the solution was complete, it was allowed to 
stand for twenty- four hours, and then half of the clear supernatant 
fluid was decanted carefully into a clean well- stoppered bottle &r 
use. The author believes that collodion prepared in this mannw 
will keep for many years. The nitrate of silver bath was made by 
dissolving one ounce of crystallized nitrate of silver, perfectly pore 
and neutral, in two ounces of water, then, with constant stiiniig, 
adding a solution of four grains of iodide of cadmium in one ounce d? 
water, and a quarter of an ounce of the above iodized coUodicm and 
water to make up the volume to ten ounces. This was allowed to 
stand for a few hours at a temperature of about 25** cent., and then 
filtered &om the undissolved iodide of silver and precipitated paper, 
A glass bath was used in preference to gutta percha. The deve- 
loping solution consisted of — 

Pure pyrogallic acid . 8 grains. 

Crystallized citric acid [ 16 „ 

Water 8 fluid oz. 

Alcohol Oi „ 

This developing solution is very slow in its action, fifteen to twen^ 
minutes being frequently required ; but it ultimately produoes 
negatives of such vigour and freedom from stains, that Mr. Groc^flB 
much prefers it to that made according to the usual formula. The 
fixing solution employed was the ordinary nearly saturated solution 
of hyposulphate of soda. After using it, the pictures were well and 
oarefully washed in warm water, dried before a fire, and, after 
scratching the description or name on a comer, varnished witii 
the usual solution of amber in chloroform. The results obtained by 
the author are extremely beautiful. He doubts if much better phi^ 
tographs of our satellite can be taken by the process he has puiraed* 
The future of lunar photography lies in another direction ; the imag* 
must not be received on a sensitive plate, and this copy submitted to 
an after process of magnifying. Defects quite imperceptible to tha 
naked eye on the smaU negatives are -expanded into great blotdiet 
when magnified. In fact, upwards of a dozen seemingly equally 
good negatives showed spots when enlarged. The magn^ng must 
be conducted simultaneously with the photographing, either by 
having the eyepiece on the telescope, or, what would be even better, 
I having a proper arrangement of lenses to throw a magnified image of 
the moon at once on the collodion. The difficulty of want of light 
could not be any objection, as, supposing the enlarged image to be 
equal to those which the a\Lt\ioT Yias \a)iLCfii, \iVi«A. ^ould be an in- 
crease of area, of about 20 times, coTise«\Met»SL'j ^^y.^ «r5»sq>^ at 
two minutea, would repreaent tiie avero^^ Viccttft o1 ^x^kxsqx^^ ^ 
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pefiod which, were it even'prolonged four or five times, would not be 
too serere a tax on a steady and skilful band and eye. 
In the Appendix to bis paper, Mr. Crookes says : — 



Besides the pictures taken in Amerioa— which are almost yalneless as moon 
maps, as the sides are reversed in the copying from the daguerreotype plate upon 
whieh they were originally taken—the moon has been photographed by Pro- 
feesor Phillips, Father Secchi, MM. Bertsch and Amanld, several Liverpool 
photographers, and Mr. Hartnup and myself. It is interesting and instructive 
to eompare among themselves the means employed and the tmie occupied in 
taking the impression on these several occasions. 

Professor PhOlips's telescope has a sidereal focus of 11 feet, and an aperture 
of 6| inches; consequently the brilliancy of the moon's image in its focus is 
augmented 26 times over what she appears to the naked eye. The average time 
oooopied f<nr the cdlodion plate to receive the impression was about 3 minutes. 

Fatiber Seoohi's telescope having a sidereal focus of 18 times its aperture, the 
moon's image was intensified 37*8 times, and the time required for the impres- 
sion was an average of 6 minutes. 

M. Potto's i^ass of 40 feet sidereal focus and 20 inches aperture, gave a moon 
image 12*3 times brighter than she appeared to the naked eye, and the average 
tune of taking the picture was 17 seconds. 

Mr. Hartnup's telescope being 12i feet focus and 8 inches aperture, au^ents 
the intensify of the moon's image at its focus 35*1 times. Tne time which was 
requnred for the photograph of our satellite to be taken, on the occasion of the 
moBtinff of the British Association at Liverpool in 1854, was about 2 minutes ; 
ttod under the same circumstances we ourselves succeeded in obtaining perfect 
and intense negatives in 4 seconds. These, however, were taken under very un- 
fikvourable circumstances, the temperature being below the freezing-point, and 
the moon at a considerable distance from the meridian, which necessarily caused 
both a diminution of the light and also a diminished sensitiveness of the collo- 
dion film. 

The rapidity with which the above pictures were taken mav be better under- 
stood by oompaiing them with those of terrestrial objects under similar circum- 
stances. According to Herschel* — 

" The actual illumination of the lunar surface is not much superior to that 
of weathered sandstone rock in full sunshine. I have frequentiy compared the 
moon setting behind the grey perpendicular fagade of the Table Mountain, 
JUuminated by the sun ^ust risen in the opposite quarter of the horizon, when 
it has been sdircely distmf;mshable in brightness &om the rock in contact with 
it. The sun and moon bemg nearly at equal altitudes, and the atmosphere per- 
fectly free from doud or vaporur, its effect is slike on both luminaries.'^ 

Urns by comparing the Liverpool ol^ect-g;la8s as to power with our ordinary 
tmeara lens, its focal length bein^ nearly 19 times the aperture, and the moon's 



image being copied by its means m 4 seconds, we find that it is ec[uivalent to 
oopying sandstone illuminated by the sun in 4 seconds with a lens 4^ inches focus, 
ania a httle less than I inch diaphragm, or with a compound lens having an 
ape^ure of 1 inch, and the same focal length, in a quarter of a second. 

Mr. Warren De la Bue has exhibited to the Astronomical Society 
« grreat variety of beautiful Photographs of the Moon, several of 
which he placed at the disposal of Fellows of the Society. He also 
made some remarks on the application of photo/j^aphy to recording 
Hne appearances of the beavens, and more particularly of those pre- 
srated by the moon and the larger planets. Mr. Bond, of Cam- 
bridge, in the United States, was the first, he believed, who obtained 
a photographic impression by means of the telescope of the lunar 
tmr&uce. At a subsequent period, in the year 1852, Mr. De la Bue 
applied the collodion, assisted by Mr. Thornthwaite, and obtained 
an excellent imstge of the moon ; and he had. tYieVowoixxT oil ^-^^c^-^^ 
zD£^2i to the Society, and of describing tiie a,^^ax^\.\xa\i^ -«\5i.0£x\fik 
• Herachel's OuiUnea of J.8tronomj; , ^^ . *iA^. 
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obtained it. It is difficult to follow the moon's motion in any 
telescope without the aid o£ a clock-work driver ; nevertheless, hy 
means of a sliding plate-bolder in the place of the ordinary ^e- 
piece, he was able to do so by viewing the image through the collo- 
dion film. The particular form of apparatus employed he had the 
pleasure of describing at that period to the Society. Mr. De la Rue 
soon relinquished the pursuit of lunar photography, because it 
required two enthusiasts — one to uncover the mouth'of the telescope^ 
and one to follow the moon's apparent motion — and it was not easy 
to find a friend always disposed to wait up for hours, night after 
night, probably without obtaining any result. He theirefore re- 
solved to discontinue his photographic experiments till he had applied 
a clock- motion to his telescope. This he has done during the present 
year, and he has taken the earliest opportunity of resuming his 
experiments. The first results Mr< De la Rue obtained were similar 
to those described in 1852, and were piwiuced by employing collo- 
dion and obtaining positive images of the moon. He was very 
successful from the onset, and had been enabled to distribute a few 
enlarged copies of a photograph obtained on the 7th of September. 
There were also copies of it on the table for the use of the members 
then present. 

More recently, Mr. De la Hue has been induced to make expert- 
ments in the production of negative collodion pictures, for two 
reasons : first, because they admitted of more easy multiplication ; and 
secondly, because the image is much finer in grain. In the positive 
pictures the precipitation of the silver is in larger particles than in 
the negatives. The paper copies before the Society were derived 
from a positive picture, which in the telescope was obtained in five 
seconds. When this was procured he was unable to obtain a good 
negative in less than fourteen seconds. However, his friend, Mr. 
Hewlett, lately put him in the way of making negative ooUodioa 
very sensitive, and he obtained negative impressions in ten seoondf* 
Since this, by paying particular attention to the state of the batb| 
he had been very successful in still reducing the time of expofrare^' 
and had produced pictures, not only of the lunar surface, but also 
of Jupiter, in from thi*ee to seven seconds. The photographs of 
Jupiter show his belts remarkably well. The beauty of the photo^ 
graphs exhibited of the moon, he thought it would be admitted, gave 
great promise that at a future period photography will be considered 
as the only correct means of mapping down the lunar surfiMie. 
When we shall be able to obtain collodion finer in grain and still 
more sensitive, it will supersede hand- drawing altogetiier ; and evso 
now the results obtained are much more accurate than anything 
hitherto done by mapping or hand-drawing. It is nearly impoBsible 
by micrometrical measurement to lay down all the details of the 
moon, and much, after a sort of triangulation, has to be filled up by 
eye. The work is too laborious ; and the famous map of Beer and 
Mudler, wonderfully accurate aa \X. \a, doea ivot iuL61 the conditionB 
of absolute accuracy in all Ihe imimte TpovaVA oi dftXai^ 
On the same evening "was exlabiledL \iO ^iXi^ Ka\.Tc»TiQTiAsa^^«ysksiQ^^ 
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bond's Photograph of ^ andff Ursse Majoris, and of the TraDsit of a 
XijTse. The Astronomer-Royal expressed his feeling that a step of 
▼ery great importance had been made, of which, either as r^ards the 
self-delineation of clusters of stars, nebulae, and planets, or as 
r^ards the self-registration of observations, it is impossible at 
present to estimate the value. The most cordial thanks of astro- 
nomers are due to Mr. Bond and to the professional amateurs, 
Messrs. Whipple and Black, by whose perseverance this object had 
tteen obtained. — Athenceum, No. 1572. 

NEW PHOTOGRAPHIC PBOCKSSES. 

New Caiotype. — Mr. J. Mercer has described to the Chemical 
Society a new process, in which the agent employed is the per- 
oxalate of iron, when, by the subsequent application of different re- 
agraits, photographic pictures of the most varied and even brilliant 
•colours are produced. This process is an ingenious application of 
the practice of calico-printing to the purposes of photography. 

The HaUotype. — ^Mr. 0. J. Burnett, in the Atkenoewm, No. 1541, 
as an improvement upon this contrivance, proposes for obtaining an 
approach to stereoscopic effect, the following : — 

1. The printing of one positive from a pair of stereoscopic glass or paper neea- 

lone 



' 2. The taking in the camera of a sinele negative from two stereoscopic posi- 
tivM at once by an arrangement which wul unite the two into one. This is accom- 
pttibed by using a lens with the wh(Je of its outer surface covered by a ck>se- 
atting cap, with the exception of two e^e-holes, which are left at a convenient 
jUfltuice m a horizontal line. The combined picture may be softened down by a 
mmeil, with or without colours ; or we might, if wished, combine more than 
iwo into one by using more pictures and more eye-holes, or a separate lens with 
tJia axes suitably adjusted. 

8. We may take our negative from Nature direct in the ordinary way, but 
iHtih our lens blocked up, as in our last, with the exception of the two circular 
Meninga which represent our two eyes, and which give us, in our resulting nega- 
tive» precisely the two pictures which would be seen by our two eyes combined 
ttJto one picture. But as, though combined in a certain sense, they are not abso- 
llitciT connected, except in one point, a little softening down may be desired, 
imMgoi may be effected either in the positive or in the negative, as wished. 
: 4. We may work with a lens having its top and bottom portions blocked up in 
front, so as to prevent any of the rays from our object falling on them : the hght 
'being thus admitted only to a narrow horizontal band across it. By this we get 
-flie same two pictures as we do by the last arrangement from tiie two extre- 
laitiea of our horizontal belt ; while the space between these extremities, by an 
jnfln^ number and variety of intermediate pictures which it yields, serves to 
-afaade the two extreme ones imperceptibly into one. 

This last process is what I would recommend ; and though we may not get by it 
iHiat I at first exnected when I began to devote attention to the subject — namely, 
^«t perfect soHaitv which Sir David Brewster has now most beautifully shown 
to be produced, ana only producible by the successive convergences of the optie 
axes on diffiarent points— we will yet obtain a picture which is a much better com- 
promise with visible nature, as seen by a two-eyed auimal, than any which ordi- 
vary one-picture photography can produce, and which may be also of no small 
use to Uie painter and other artists who profess to represent visibly Nature aa on 
a flat surface, in showing them how much and what part of ^«itva«\\L«^ <3i<(^gD&t.\A 
aim at giving as. 

j[%^I>r^ Collodion Process, — Sensitive as t\i^ Oo'^'Ci^Qu"^^c^^'8»'>!^* 
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and charming as are the results when all goes on saccessfblly, it has 
not hitherto been a process which can be practised out of doors 
without many extraordinary, expensive, and tronblesome jq^plianoes. 
Nearly all the processes which have been published — the "GrelatiDe," 
the "Oxymel," the "Glycerine," and others — have much that is 
excellent in them ; but it appears to us that a Dry Collodion Prooees, 
devised by Mr. Long, of which he has published a description, is more 
simple and effective than any other. We have seen beautifiil fnctnres 
obtained in Belgium, upon plates prepared in England, and which 
plates were brought to this country again before the pictures were 
developed. By this means a parcel of highly sensitive plates can 
be packed in paper and stowed away in a portmanteau, to be drawn 
out as occasion may require, to be returned again to the same 
package, and a plate can be kept with its dormant picture until 
required for development. 

Photography and Insanity. — ^A communication has been read to 
the Royal Society, '* On the Application of Photography to the 
Physiognomic and Mental Phsenomeua of Insanity, " by Hugh W. 
Diamond, M.D. The position of the author, as medical super- 
intendent of the Surrey Lunatic Asylum, enabled him to make the 
peculiar application of photography, of which he gives an aoooont 
in the present communication. He points out the advantages to be 
derived from photographic portraits of the insane^ as faithfully re- 
presenting the features of l^e disease in its different forms, or its 
successive phases in the same patient, and as affording unaring 
records for study and comparison by the physician and psychologist. 



PHOTOGRAPHY FOB ENGBAVING ON WOOD. 

The Scientific American says — "A patent was issued, <m the 5tbr 
of May last, to B. Price, of Worcester, Mass., for a process of 
Photographing on Wood in lieu of drawing by hand, which has siiice 
been so far developed by the proprietors as to be pronounoed 
successful by some of our best engravers. The surface is so prepaied 
as to be sensitive to light like tiie glass or paper employed in the 
ordinary photographic processes, and the image of any object is thus 
impressed upon the block with greater accuracy than it is possible to 
accomplish by human skill. We have seen a specimen of the above 
process — a portrait engraved in a hard, black manner, in eSbai 
mferior to a portrait drawn by hand, and altogether inartistk. 
Photography is, unquestionably, an excellent aid to art, bnt is by ^ 
no means an efficient substitute for it. 

Printing from PhotograpJis. — Mr. J. K. Oheetham has patented 
certain improvements in the application of Photographic Pictures to 
Metal and other Surfaces, and in rendering the same applicable as 
Printing Surfaces. 

This relates — 1. To obtaining designs upon metallio snrfaoea bo as to constitute 

pictarea, Trhfch may remain bo^ or upon which the engraver may work by amy of 

the usual methods. The principle pTOceeded \r^u \« \jo c^Aas&. % ^botooi^ by 

aoy ordinarf means, and tranater tue Teduce^ «i\.'^et \a \>e^« Tx^«NA^tx:«bl&gi& S^ 

^!2m irhich supported it, and in6iiTect cotitwsY.mV\iVXi*T!«\a!u V^^^i&iiSbiA. 
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of obtaining Bor&oes for printing from photographs. For this porpose he pro- 
ceeds aocording to the first part of the invention above desoribeo, so as to obtain 
the silver picture upon a surface of copper <nr other metal, and then treats the- 
^•Ae with nitric acid, which will eat away one portion of the surface and leave 
m othor in relief. 3. To obtaining prmting surface upon the lithograpldo 
prineqJe. To effect this the inventor renders the stone a conductor of elec- 
tricity by a coating of phosphorus or other suitable substance, and deposits a 
fOm of copper or other metal therein. Upon this he transfers the design as 
before described. The stone which was beneath this is then run over with the 
inkiiig iroller, and the metal picture subsequentiy removed, leaving a clear surface 
of atone for the light portions; or this operation may be reversed. 

Photographic Paper. — ^The Industrial Society of Mulhouse has 
olSBred a prize of a silver medal for 500 kilogrammes of Paper pos- 
sessing every quality necessary for Photograpliio purposes. The 
conditions are, tiiat the paper should be made of materials perfectly 
pure and homogeneous, entirely free from metallic spots, smaU 
holes, or marks of any kind ; its thickness must be exactly equal 
tixrooghout, with both sides alike, and it must be capable of being 
saturated with a liquid by floating for not more than ten or fifteen 
tninutes, without its being necessary to warm the fluid ; it must also 
be able, when in large sheets, to bear the necessary handling after 
soaking in water for several hours. Among existing papers. Turner's 
(of England) most nearly fulfils these conditions. Ilie Society of 
Arts has offered a prize for a similar paper. 

On Proth. — Dr. Gladstone has made to the British Association 
some remariss, which gave rise to a long discussion as to the impor- 
tance of discovering some method of remedying the inconvenience 
caused by the Froth in certain fluids used for the purpose of photo- 
graphy. It was stated that froth did not depend upon the state of 
ike fluid, for it was found even when it was very viscid. In using 
collodion there was little inconvenience caused by the presence of 
frothy whereas it was very great in any substance in which albumen 
was used. 

A NEW GUN COTTON, 

A OORBKSPONDKNT of the American Jov/mal of Phammcy (Mr. 
Caldwell) describes a new kind of Gun Cotton, which is made as 
fbUows : — Kewly prepared gun cotton is placed in a saturated solu- 
tion of chlorate of potash, and allowed to remain for fifteen minutes. 
It is then gently pressed between folds of clean linen rag, and dried 
over a heat of 150 deg^rees. The cotton thus prepared explodes 
much quicker, and more like fulminating silver, than the ordinary 
gun cotton. From some experimental shots, the result was as 
ukllows : — A pistol loaded with nine grains by weight, of the ordi- 
nary cotton, sent a ball about half through a yellow pine door one 
inch thick, at the distance of twenty feet. It was then fired with 
two grains of the cotton, treated with chlorate of potash, when the 
pistol was shattered to pieces. Another pistol was loaded with one 
grain of the cotton, when the ball passed entirely through the door, 
msJdnga perfectly smooth perforation. — Edinburgh. Kc» PWX.Qa^y^\«.QX. 
JtmrncU, Ko. 10. 
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NliPCE DB SAINT VICTOB*S DTSOOVERT OF NKW AVD SEMABKABLB 
PHOTOGRAPHIC PHENOMENA. 

Mb. Hunt, in an admirable paper in the ^r<-/ottmaZ for January, 
considers these discoveries of M. Ni^pce de St. Victor to be certainly 
the most important which have been made since the discoveiy of 
photography itself. They were communicated by M. Chevreol to 
the French Academy of Sciences, on the 16th of November. 

The conditions now determined are — ^that any body, after having 
been exposed to light, retains in darkness some impression of this light, 
M. Nilpce remarks — ** The phosphorescence and the fluorescence of 
bodies are well known, but I am not aware that any experiments 
have ever been made on the subject which I am about to describe." 

Expose to the direct rays of the sun, during a quarter of an hoot 
at least, an engraving which has been kept many days in obscurity, 
and of which one-half has been covered by an opaque screen ; tlum 
apply this engraving upon a very sensitive photographic paper, and, 
after twenty-four hours' contact in darkness, we shall obtam, in bkuk, 
a reproduction of the white parts of the engraving, which, in the 
process of insulation, has not been sheltered by the screen. 

If the engraving has been kept for many days in profound dark- 
ness, and we then apply it upon sensitive paper, without haTing 
previously exposed it to light, it is not reproduced. Certain ^i- 
gravings which have been exposed to light are reproduced better 
than others, according to the nature of the paper ; but all kinds of 
paper, even the filtering paper of Berzelius and the papier de soie, 
with or without a photographic design, and others, are reprodaoed 
more or less perfectly after exposure to light. Wood, ivory, parch- 
ment, and the living skin, are reproduced perfectly under the same 
circumstances ; but metals, glass, and enamels, are not reproduced. 
If an engraving is exposed to the rays of the sun for a veiy long 
time, it is saturated with light ; and the intensity of the impressions 
obtained by contact in darkness is so great, that M. Ni^pce hopes 
to arrive at a process by which, operating upon very sensitive papefs 
— as paper prepared with the iodide of silver, for example, or upon 
the dry collodion or albumen tablets, and developing the image witii 
gallic or the pyrogallic acid — to obtain proofs sufficiently vigorous 
to form an original, from which impressions may be taken. A new 
means for reproducing engravings will thus be secured. 

It may be satisfEustory to our photographic friends to give some of 
M. Ni^pce's experiments, as described by M. Ghevreul. 

If we interpose a plate of glass between the engraving and the 

sensitive paper, the whites of the engraving are no longer impressed 

upon it. Tlie same interruption of the radiations takes place if we 

interpose a plate of mica, or a plate of rock-crystal, or of yellow 

glass stained with the oxide of uranium. We discover further that 

these substances arrest equally the impression of the phosphorescent 

rays when placed directly in front of the sensitive paper. 

An engraving covered vrith a film of collodion or of gelatine, is 

reproduced ; but an engraving co\ere^ m^Jo. ^^a,^«t oi N^xisaa^ <\t of 

^rum, is not reproduced. An eiigraviw^ ^^afi%^L ^\.\>Kwa Ts^Ssai^^Nsrai 

diBtance from the sensitive paper, ia ^et^ ^^\^ x«^t^\m5«^\ «kv\ M 
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the desigii is of a bold character, it will be reprodaoed at the dis- 
tance of a centimetre.* The impression is not, then, the result of 
aetion of contact, or of chemical action. A coloured engraving of 
many colours is reproduced very unequally ; that is to say, the 
colours imprint their image with dififerent intensities, varying with 
their chemical nature — some producing an impression which is very 
visible, whilst others scarcely tint the sensitive paper. 

It is similar with characters printed with different inks. Printers' 
ink, whether it be such as is used with type or for copper-plate< 
printing, and the ordinary writing ink, formed of a solution of nut- 
gaUs and sulphate of iron, do not give images ; while certain "Eng- 
Vigh inks give impressions sufficiently strong." Vitrified characters, 
tnced upon a plate of varnished porcelain, or covered with enamel, 
are imprinted upon the sensitive paper without the porcelain itself 
leaving any trace of its presence ; but a porcelain not covered with. 
Tarnish or enamel, such as biscuit china or **la pdte de kaolin^** 
prodaces a slight impression. 

Ij^ after having exposed an engraving to the light during one 
hour, we apply it upon a white card which has remained in darkness 
during some days, and if, after having left the engravmg in contact 
with Sie card during twenty- four hours at least, we put the card in 
it9 turn in contact with a leaf of sensitive paper, we shall have, 
alter twenty- four hours of this new contact, a reproduction of the 
engraving, a little less visible, it is true, than if the engraving had 
been applied directly upon the sensitive paper, but yet distinct. 

When a tablet of black marble, lightly strewn with white spots, 
after having been exposed to the light, is applied at once to a sensi- 
tive paper, the white parts of the marble only are imprinted upon 
the paper. Under the same conditions, a tablet of white chalk will 
produce a sensible impression, while a tablet of charcoal will produce 
no such effect. When a black and white feather has been exposed 
to the sun, and applied in darkness to a sensitive surface, the white 
jparts alone imprint their image. The feather of a parrot — red, 
green, blue, and black — has given scarcely any impression, acting as 
if the feather had been black. Certain colours, however, have left 
traces of a very feeble action. 

£kperiments have been made with textile fabrics of different na- 
tures and of various colours. The following are a few of the results : — 

Cotton— White impressed the senaitiTe paper 

„ JBrown (by pipJdftr and, aloiniiia). Kothing given. 

„ Fto2«^ (1)7 madder, alumiti^, andiron). Scarcely anything. 

„ Sed (by ocn::liitnf»l)> Tfolhing. 

„ Turkev Red (by madder and alum). Nothing. 

„ Frustuin MtKe, u^on wlaito ^uund, is the blue which pro* 

duces the hc9t mill reaaiDn, 
„ Blue (by indigo), inoLhiag. 
„ Cftomoia (by peroxide of ircJij). I9'o impression. 

Linen, silk, and woollen cloths give equally different impressions, 
according to the chemical nature of the colours. 

• The mnUmetre ia 0'03937 of an English inch. l!hA QQQL>»XQfe\.x«» V&Ky^'^'V^^ 
Ao F!f*elffih inch. 





210 YSA&-BOOX OV PJLCT8. 

M. Ni^poe calls particalar attaatioa to the following experiment 
which is, as he says, corioos and important :-^ 

We take a tube of metal — of tin-plate, for example, or of any 
other opaque substance— dosed at one of its extremities, and cover 
the interior with paper or white oaid : the open end of the tube is 
efliposed for about an hour to the direct rays of the sun. Then apply 
this open end to a sheet of sensitive paper, and preserve it in this 
state for twenty-four hows, when the ciicamference of the tube will 
have designed its image. More than this. If cm engraving tefXNi 
diina Tpa/per it uUerpated between the tube and the tentUive paper, we 
fmd the ewme reproduced, Beproduoed, be it remembered, by the 
nwliations which have been absorbed and re<leveloped from the in- 
terior of the tube. '^ If we dose the tube hermetically as soon as 
we cease to expose it to the lights we shall preserve, during an ixf 
d^^ite time, the iaculty of racUation, which the insulation Ims co»» 
municated, and we shall see that this ii manifested by the impressjgtt 
produced when we apply the tube upon a sensitive yeiiptr, after having 
removed the cover by which the tube was closed." 

Ni^pce then informs us, that he has repeated upon isMges Ibrmed 
ki the cam^ra-obscura similar experiments to thoee whidi he Int 
made with the direct light. A piece of card which had been kept 
in darkness was placed in the oamera-obscura for about three hoiui^ 
and on it was projected an image brilliantly illuminated by the smu 
Then Uie card wot applied to tensitive paper, and after tweaty-lioar 
hours there was obtained a reproduction of the primitive image of 
the oamera-obscura. There must be a long exposure to obtun an 
appreciable result. 

It will be remembered that some few years smoe Professor Stokef 
drew attention to some peculiar conditions of light, to which he gaw 
I2ie name of fluoreeoence. M. Ni^pce has made several experinMadi 
with substances which possess this peculiar property. A design WM 
tmoed upon a sheet of white paper with a solution of sulphate of 
quinine, one of the most fluoresoent bodies : the pi^Mer was thn 
exposed to the sun, and subsequently applied to the sei^itive paperr 
The fluorescent parts were re^HtKiuced in black, much more intense 
than that of the paper upon which the design was formed* A plate 
of glass interposed between the design and the sensitive paper pre- 
vented any impression. A plate of glass, cdoured ydlow by tiM 
oxide of uranium, produced the same effect. If the design in sul- 
phate of quinine has not bera exposed to light, nothing is produced 
tipon the sensitive paper. M. m^pce tiien tells us that a design 
traced with phosphorus upon paper will, without being exposed to 
light, impress very rapidly the sensitivo paper. This impression is, 
beyond all doubt, due to the formation of phosphide of alver — ^it is 
a chemical change quite independent of the hxmmous effect, and has 
nothing in common with the other phenomena. He says, however, 
tibat the same effects are ptnduced by fluate of lime, rendered phos- 
pboreacent by heat. 
Saob are me principal marten to w\iV^\i HL. '^V^s^toAiwcsv 4Sa»ete 
i^otinn f a.nd if hiB results are oonfinned \>3 ^\a:^« ^-gyagiai w ti &a ^ 
Uy change our ^ewa oi \\iYD:mo\» N«n»Jt\^Tia, 
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VIVlPABrrY AND OVIPAMTT. 

At the American Association (Albany) Meeting, Professor Agassiz 
lias made a communication on Viviparity and Oviparity, on which 
his researches in embryology have thrown great light. At one time 
it was believed that those animals which brought forth their young 
aMve had peculiarities which indicated exclusive r^tionahip. The 
progress of embryology had proved that there was no such rektion- 
' shipy and no radical difference between viviparous and oviparous 
«DBnab. In the family of snakes there were viviparous and ovi- 
parous genera. The vipers brought forth their young alive, but they 
wero not on that account like quadrupeds. Among quadrupeds, 
too^ the marsupials, when first bom, were carried about by the 
mother, attached to the nipple, until they were capable of being 
agun bom, and, as it were, standing on their own legs. Placental 
eoBiiexion between mother and young was of not much consequence, 
ffliarks showed that : some being oviparous, others viviparous, with 
or without placental connexion. Yet the mode of development in 
all was precisely the same, and was a shark development. There 
WM nothing in it which was allied to that of birds. This had a 
decidsd influence on classification. There was no reason for s^arat- 
ing the marsupials from other mammals. In each group and 
diflerent class the rdation between the modes of dev^opment indi- 
cated ike real ^lations of the animals. Animals which were 
developed in the same manner were sure to be found in the end to 
bekMig to the same gen^^ division. He maintained that the dis- 
tinctions foimded on complications of structure must be given up for 
general class^catioa, and confined to the minor distinctions. — Edin^ 
iut^ Ntw Philoiophiccd Journal, No. 1 0. 

NEW PACTS OP TBANSPUSION. 

Dr. Bbown-SAquard has presented to the French Academy of 
Seienoes a paper, in which he tries to prove the two following pro- 
positions : — 1st. That arterial or venous blood, from an animal of 
any one of the four classes vertebrata, containing oxygen in sufficient 
quantity to be scarlet, may be injected, without djuiger, into the 
veins of a vertebrated animal of any one of the four classes, pro- 
vided that the amount of injected blood be not too considerable. 
2nd. Arterial or venous blood of any vertebrated animal, being 
sufficiently rich in carbonic acid to be idmost black (noirdtre), cannot 
be injected in the veins of a warm-blooded animal without produc- 
ing phenomena of asphyxia, and most frequently death, after violent 
convulsions, provided that the quantity of in^Qc;t«d VA.q^ V^ ^osi^ 
heiow one Bve-bundrediik weight of the «m.Tii^ «xA ^»ifitf^ *Oca^ *^^ 
ityectkm be made jiot too slowly, Dx, "Broyrop^QjfiM^ ^fe»^«^ *^si»^ 
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he has transfused into the jugular vein of dogs without any ill 
effect, blood of rabbits, guinea-pigs, cats, cocks, heuB, pigeons, 
ducks, turtles and tortoises, frogs and eels. In rabbits and birds he 
has also transfused blood of other animals without any marked bad 
efifect. He attributes chiefly to carbonic acid the phenomena which 
had been considered as due to dififerences in the blood of various 
species. In many communications to the " Soci^t^ de Biologie," the 
same phyHiologist has related facts to prove that in the experiments 
of Blundell, of Dieffenbach, and of Prevost and Dumas, there were 
many causes of failure unknown to these experimenters which have 
prevented them from re-establishing life permanently in dogs bled 
to death, and transfused with blood from animals of another spedes. 
These causes of failure were— Ist, that too much blood was transfused 
at once ; 2nd, that the blood was not fresh ; 3rd, that it did not contain 
oxygen enough, and contained too much carbonic acid. Dr. Brown- 
S^qu^ has ascertained that even the blood of birds, defibrinated 
and rich in oxygen, has been able to re-establish full and durable 
life in dogs, weighing from 151b. to 201b., and having lost more than 
16oz. of arterial blood, t.e., more blood than the dogs of BlundeU 
had lost. From 30 to 48 grammes of birds* blood (loz. to l^oz.) 
have been sufficient in many cases to restore full life. — Medical Times* 



BREEDS OP DOMESTIC ANIMALS. 

A PAPER has been read to the British Association, " On the IMfi- 
persion of Particular Breeds of Domestic Animals as connected with 
the great Ethnological Divisions of Mankind,** by Mr. Ogilby* 
The author commenced by stating that the power of domesticating 
animals appeared to exei-cise a great influence on the civilization oi 
mankind. Where men had no cattle to attend to or breed, there 
they always exhibited the most . degraded forms of their race. The 
great object of the paper was to show that certaiu breeds of sheep 
had always appeared with particular races of men, and that, at the 
present day, we had no better guide to the original types of iiiaT^Vin^j 
than were afforded by certain races of sheep. The paper was illus- 
trated by maps and diagrams, illustrating the breeds of sheep. 

THE HORNS OP ANIMALS. 

It is commonly believed that the horns of the ox acquire an addi- 
tional ring every year after the third, but the addition of annuli is 
far from being annual in other species. Many rings are gained in 
one year's growth of the ram*s horns, and in those of the ring- 
homed antelope. The length of the horn forms a distinguishing 
characteristic in some breeds of cattle ; but whatever improvements 
may have been effected in the form and character of the carcase, by 
the modification of food and habits, it does not appear that we have 
been able to superinduce any improvement or alteration in the size or 
texture of the horns. Indeed, the horns of the wild animals would seem 
to be more prominent than in the domesticated races. The immense 
borDBofthe African or Cape buffaA-o, oi VJae 3v9%\sv)Sffi\.^tK&!i the 
AjTiee bti^o of India) arethemo8t7»V\xa}Q\e,wAV?^^««J»^^»<A:^^ 
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m this class of horns may be estimated from the fact that about one 
million buffido horns were shipped from the port of Madras last 
year. As we derive two-thirds of our foreign supply of horns from 
the East Indies, it is not improbable that the existing disturbances 
may cause a deficiency in the shipments thence, owing to the in- 
terruption of internal communication, and the withdrawal of large 
masses of the population from their ordinary peaceful occupation of 
collecting and bringing in the horns to the mercantile houses. South 
America (chiefly Brazil and the Argentine Kepublic) furnishes us 
with a considerable quantity of ox horns, and we also receive several 
hundred tons a year from the United States. For bufialo and stag 
horns ^we are mainly dependent on India ; of the former we import 
fully 1400 tons per annum. Averaging these at 1400 horns to the 
ton, this would show a mortality of a million buffaloes a year, 
besides what may be locally used up, or sent to America and the 
European ports. Of deer horns, the Sheffield cutlers and others work 
up about 400 tons, chiefly derived from Ceylon and the peninsula of 
India. The "fair from at least 300,000 head of deer is required 
to supply this quantity. Of the aggregate annual quantity of horns 
entering the market, estimated at 6400 tons, about one-fifth is 
manufactured into combs, valued at from 300,0002. to 400,0002. ; a 
lai^e quantity is worked up into knife and cutlass handles ; while there 
»re many other miscellaneous uses, in shoe-horns, scoops, drinking- 
horns, &;c. The waste pieces of stag horn are boiled for size in the 
doth-making districts ; and the pith or slough of other horns and 
hoofs is crushed for tillage, when light and thus fit. The heavier 
portion is converted into prussiate of potash and Prussian blue, of 
which about 10 tons are made weekly in Sheffield from the waste 
products. — The Scotsman, 

VISIBLE BEPRODUCTION OP THE HUlfAK VOICE. 

M, Leok Scott, of Paris, has devised a method for obtaining the 
Vibrations of the Human Voice expressed in signs, written, so to say, 
by the voice itself. If we examine the human ear, we find it chiefly 
composed of a tube ending in the tympanum, an inclined vibrating 
membrane. It is well known that sound is transmitted with ex- 
iraordinaiy purity and rapidity through tubular conduits, and it 
would appear that, if there were no disturbing causes, the trans- 
mission might be continued to an incredible distance without any 
diminution of intensity. There is an experiment on record, tried 
about fifty years ago, by M. M. Biot, who,' placing himself at one of 
the extremities of a tubular aqueduct 950 metres in length, carried 
on a conversation in a low voice with another person situated at the 
opposite extremity. These facts have been turned to account by 
M. Scott in the following manner : — A tubular conduit receives the 
vibrations of the human voice at one of its extremities, shaped like 
a funnel ; at the other extremity there is a vibrating membrane, to 
which a very light pencil or stylus ia ?A)ta.c\ve^. ^\v\^ ^^\;^^^'e^% 
upon a Blip of paper, covered witli a coaiWxv^ oi Xw-xsc^ia*^, -ascA.SA 
made by the &id of clockwork to unroW ixom ai c^\!l^^«« ^>K5ift'<i^^ 
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peraon whose voice is to be experimented u)X>ii i« speaking. Th» 
stylus, in receiving the vibrations of the voioe through tlue tube^ 
marks the paper with undulating lines expressing the different in> 
flexions. These lines are afterwards indelibly fixed by taking pho- 
tographic impressions of them. A somewhat similar process had 
been employcKi some time ago by M. Werthheim, to obtain ih& 
graphic representation of the vibrations of a tuning-foric ; but M* 
Scott is the first who has attempted anything of the kind with tho 
human voice. The contrivance, though still in its infamy, haft 
already led to a curious result — ^viz., that the clearer and purer » 
sound is, the more regular is the curve described by the styluB ; 
yells and other discordant sounds producing unequal, and therefoie 
not isochronous undulationn, while tremulous and indistinct aomida 
cause secondary undulations, connected with the principal one.-^ 
Galignani*8 Messenger, 

FUNCTIONS OF THE SPINAL COBD» 

Pbofessob Hughes Bennett, in a communication to the Boyil 
Society of Edinburgh, aims at uniting two separate kinds of researcb, 
which of late had been directed towsurds advancing our knowledg* of 
the Structure and Functions of the Sjnnal Cord, From these il 
would, he thought, appear, that the views considered to be so finaly 
established by the genius and labours of Charles Bell required grea^ 
modification. Dr. Bennett then gave a sketch of these views, and 
of the present opinions of physidogists regarding the funoticms of 
the spinal cord. He indicated certain fiusts which had long been 
recognised as difficult of explanation in accordance with them. Be 
then described the results of several experiments by M. Bnywn- 
S^quard on the columns of the cord in living animals, which ki 
himself (Dr. B.) had witnessed, and which satisfied him that, on th& 
posterior columns being cut across, increase of sensibility in the 
inferior extremities was the consequence, instead of paralysis. He 
also described the discoveries recently made in Uie structure of Htm 
spinal cord, by Budge, KolUker, Lockhart Clarke, Stilling, Bemaok^ 
Wagner, Van der Kolk, Schilling, Kupffiier, and especially bj 
Owsjannikow. He pointed out how the structural discoveries threw 
light on the experimental ones, and from the whole inquiry drew th» 
following conclusions : — 

1. Although the anterior and posterior roots of the spinal nerroi 
may still be considered motor and sensitive, we can no loogsr 
apply these terms to the anterior and posterior columns of the oordL 

2. The fibres in these columns do not convey impressions directly 
and continuously to the brain, as hitherto supposed, but «iter 
the grey matter, and operate through the ganglionic cells of that 
matter. 

3. That all so-called reflex movements are carried on by a de» 
finite system of conducting fibres and ganglionic cells, 
through the grey matter ; in. otViQT vi^oTdfi,. t\ie^ 9x« diasta 

not redex. 
4. Tha,t the particular fibres and c^a ^\iiOa. w^ ti«a«m!»:^ \». 
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nuBAl diMtiJtio aete hKVB yet to be difooir«red ; so that a new field 
OS inquiry is opened np to the physiologioal hktokgkt. 

FACTS nLATUrO TO LAOTATIOir. 

D&. "DELArajsm hm read a paper to the Frendi Academy of 
Seiaioes on the ProducticHi of Milk in Animak, independently of 
those circitmstaiioes under which nature usually prepares and 
pnovides that important nutriment for the new-born offiipring. 
Bastory records many singular cases of male animals said to have 
yielded milk. In the Island of Lemnos, according to Aristotle, 
there lired a lactiferous ram, from the milk of which small cheeses 
used to be made ; aakl another ram^ claiming descent from the former, 
was quite as lactiferous as his sire. But, without diving so far into 
antiquity, we may state that in 1845 Hons. Van Ooppenad pre- 
sented the Garden of Plants with a he- goat, which would furnish per 
day a litre (If pints) of yery good milk, possessing all the chemical 
qualities and ingredients pertaining to that liquid. Hub he-goat 
eontiaued to do so for the long space of fiye years, during which 
tame M. OedQ&roy de St. Hilaire paid particular attention to it. It 
oooe sudkled a kid that had lost its dam, and displayed great affeo* 
tion for it. Morgagni was the first to discoyer, upwards of a 
oentniy ago, that a few drops of milk might be pressed from the 
aipi^es of new-bom infants, whether male or fenuJe. This laeta- 
iksi, which is now a well- authenticated &ot, occurs on the second 
day after birth, and lasts until tiM thirtieth. Baudek^que relates 
«f a girl eight years of age, who having accidentally, and only in 
play, offered her breast to an infuit, a few months old, the U^r 
began to suck, and, to the surprise of the mother, actually drew from 
lier a sufficient quantity of milk ; an expwiment which was sub^ 
aequently repeated several times. At St. Louis, Senegal, young 
negro virgins have often been seen to give the breast to their infiuit 
bvetbero and sisters. M. de Humboldt mentions the case of a man 
he bad seen in America, who suckled his child for the i^Mbce of five 
' months during the illness of his wife ; and Dr. Auzias Turenne 
vpeaks of a young Arab, who studied at Paris in 1845, and from 
fvfaose nipples milk could be extracted. This Arab is still alive^ and 
is at present a physician in Egypt. M. Delafond*s personal obmr' 
rations chiefly relate to the canine species^ where this &oulty o^T 
kustation wholly independent of gestation appears to be generaL 
M. Delafond exhibited a bitch, which had expenenced all the various 
symptoms of lactation just as if it had puppies, and which sub- 
sequently suckled one of another breed successfully; the little 
nursling having increased about a kilogramme in weight in twenty- 
fomr days (the same increase as may be expected in a child of that 

SKULL OP THE MAKATUS. 

Thibbb has been read to the Zoological. ^c\eyj, V5 ^^^jrrs^«w^> 
Mr, D, W. Mitchell, a paper "On tW ^kxsSX oi ^^^laairos^ ^s«cs. 
Weetem Africa/' by Dr. WilKam Balfott 'B«Jiaft. ^ %\»5wi^*««fc 
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until very recentlj but two species of the somewhat scarce genus 
Manatus ha^e been acknowledged by natoralists — ^viz., M, AiukxUu 
and M. Senegaiensis, Of 'these, the former inhabits chiefly the 
mouths of the great rivers of the north-eastern coast of America and 
ihe West Indies, while the latter is confined to the tropical portions 
of the west coast of Africa. Some writers, as Hermand^ mention 
a species found along the coast of Peru; but if so, little or nothing 
is known of it or its habits. Individual specimens of Manati have 
rarely been met with along our own shores, as that recorded by 
Professor Fleming as having occurred in the Shetland Islands in 
1823, and Dr. Baikie is in possession of tolerable evidence that a 
similar animal had made its appearance from time to time in Orkney, 
where it is not unknown to the fishermen. The differences between 
M, AustrcUit and M, Senegaiensis are quite evident. In 1851, 
while Dr. Barth was journeying towards the country of Adamilwa, 
in Central Afi-ica, he heard from the natives accounts of an aaimal, 
said to frequent the rivers and marshes, named by them Ayti 
(erroneously written Ajtih). Dr. Yogel having had his attei^tion 
called to this by Dr. Barth, met with a specimen in September, 1855, 
in the upper part of the Binue, or Ts^da, an account of wl^^ 
having been sent by him to England, and read at the meeting of 
■the British Association at Cheltenham, Professor Owen thought it 
presented sufficient peculiarities to distinguish it as a species, vrbadk 
he indicated as M, Vogdii. But his remarks partly applied to a 
McmaJtus^ skull, which was exhibited at the time by Dr. j^uki^ and 
which, by some misconception, persons present had been led to oo&- 
fiider as belonging to the very individual described by Yogel. 

This skull was really obtained by Dr. Baikie on visiting the Kwdn, 
in July, 1854. He states that on entering the mouth of that river 
i&om the sea, he found under some palms and mangroves, a ccdleo- 
tion of miserable huts, towards which he pulled, and presently' 
landed. The inhabitants in great alarm fled into the bush, and oonld 
not be induced to come out, so he walked through their habitations, 
looking around him, but finding nothing but heaps of nuts of the 
oil-palm. But just before embarking, his eye caught a heap of diy 
bones, placed evidently by the negroes as their d^u-dju, or sacred 
heap ; he eagerly examined the mass, but found that it was com- 
posed mostly of fragments, among which were portions of skulls of 
goats, of a bullock, and of a crocodile, but on turning these over he- 
saw a more complete relic, one which struck him as being peculiar, 
and as something he had not previously seen. This he carried o^ 
and it turned out to be the nearly complete skull of the Manatua, 
Dr. Baikie then proceeds to give a table containing the general 
measurements of the skull, and a comparison with M, Sen^alemtU 
and M. Australis, between which the skull from the Kwdra exhibits 
characters of an intermediate form. Dr. Baikie proposes to retain 
for it Professor Owen's name of M, Vogeliif and announces his inten- 
jtioB of investigating the subject more cVoac^^ dvmxi^hia next visit to 
West Africa. Tlie Secretary also reaA. a " l^aTWi^5»»^\i ^\ VJtka ^^\s»a 
J^anuruB/* by Bobert F. Tomes, 1£«^., tVie o\>i^\.oi^^3MS^l^^x%«Ma: 
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to enumerate and describe all the species at present arranged under 
the above name, than to enter into the claims of the group to be 
considered as a distinct genus. He described two new species, under 
the names of Zant«rtw(?ray» and i^. CaudcUtu. Mr. Tegetmeier exhi- 
bited a portion of the collection of Asiatic poultry skms, which has 
been entrusted to him by Mr. C. Darwin, with the view of illustrate 
ing the variations which take place in the domestic fowL The 
collection contains some curious birds from Persia, India, and Singa- 
pore^ the peculiarities of which were successively pointed out by Uie 
exhibitor. 

ANIMALS. OF THIBBT AND INDIA. 

Hbbb B. Schlaointwbit has read to the British Association the 
following " Notes on some of the Animals of Thibet and India :" — 

. Tike existence of the Yak, or Tibetan ox, in a wild state, has been repeatedly 
dcnbted, but we frequently found wild yaks. The chief localities where we met 
with them were both aides of the ranee which separates the Indus from the 
Sutlerj, near the origin of the Indus, and near the environs of Qartok ; but the 
greatest number ofthem was at the northern foot of the high Eurakorum range, 
as well as to the south of the Kuenluen, in l\irkistan. In Western Thibet, par- 
ticularly in Ladak, there are no more yaks in a wild state at present, though I 
h^ye no doubt that they have formerly existed there. The^ seem to have been 
extirpated here, the population being, though very thin, a httle more numerous 
tiiaa m Thibet in general. As Ladak has been occasioiuJly more visited by tra- 
veUen than any other part of Thibet, the want of the yak here has probably given 
ziae to the idea that they are no more to be found in a wild state at all. Amongst 
an quadruped animals the ^tik is found at the greatest height : it stands best Uie 
ocMof the Snowy Mountains, and is least arocted by the rarefied air. But at 
the same time the range of temperature in which a yak can live is very limited ; 
the real yak can scarcely exist in summer in heights of 8000 feet. We often 
found large herds of wild yaks— from thirty to forty— in heights of 18,800 to 
18,900 English feet ; and on one occasion we traced them even as tagh as 
19,800 feet, — a remarkable elevation, as it is very considerably above the Emits 
of vegetation, and even more than 1000 feet above the snow line. The hybrid 
between the yak and the Indian cow is called Chooboo, and it is very remarkable 
that the chooboos are fertile. The chooboos, which are most useful domestic 
animals to the inhabitants of the Himalayas, are brought down to lower places, 
where yaks do not exist, and where consequentiy they cannot mix either with 
yaks or with the Indian cow. We had occasion to see and examine the offspring 
of chooboos as far as to the seventh generation, and in all these cases we tound 
the later generations neither much altered nor deteriorated ; and we were more- 
over informed tiiat tiiere was never found any limit as to the number of genera- 
tunas. The Kiang, or wild horse, has been often confounded with the Gk>rkhar, 
or wild ass, thouj^h they differ considerably in appearance, and inhabit countries 
with very dissimilar chmates. The Idang exists in the high cold regions and 
mountains of Thibet, — ^theassin the heatied sandy plains of Sindh and Beloo- 
chktan. The kiang is found in great numbers nearly in the same localities as 
the yak ; he does not^ however, go up the mountains so high as the yak, but the 
range of his distribution is greater than that of the yak. The greatest elevation 
whore we found kiangs was 18,600 English feet, whilst we traced yaks as high up 
as 19,900 feet. The regions where the yak and the kiuig are found are, in a 
zoological point of view, altogether one of the most remarkable and interesting 
of our globe. The highest absolute elevation coincides here, it is true, with the 
greatest height of the snow line,— or rather it causes the snow line to be higher. 
But those lurge, high plateaus and regions, though free from snow and ice in 
summer, remain a desert throughout the year. The unount of vegetation on 
them is less than it is in the Desert between Suez aad. Coxxo^vxt^^f^. "^^s^t.* 
theleas, these high, sterile regions are inhabited V)^ -nxjcnvexowA riet^ Ckl ^3bx^ 

qtudrapeds; aiM besides those already mentioiiea, Txametcyoa «ofe<aft» c?L '"w&». 

Bbeep, antelopes, and a few canine animals, chiea7'«oVs«R,•a^€&.«a^^s3W«^*«^ 
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abondaat. The herfatnmwis ammak find hcgethag food oijy by tew^Brngdai^ 
orer vast tracts of land, aa there are aoty a few fertile Qm^ the ^crester part 
being completely barren. The great acaraty of TegetKiati, partumlazlf tiie 
entire absence of mosses and lictens, has a very different eAct, tlKragh aa ii^ 
direct one, on the occorrenoe of Iwds. The nrusU |daota an the diief abode at 
insects, the want of mosses and Udbens coinciding with a total abaenoe of lunuoa, 
limits, therefore, to its minimnm the occurrence of insects, the ezchuiTe food of 
small birds in all extremely elevated parts of the £^be, where grains are no more 
found. We indeed niet, travelling twenty eooaecutive days between >H»g*«*f of 
14,000 to 18,200 feet, only with three individoals bek»giBg to a species m¥n^ 
eflla, bat occasionallv a few large camivoroos birds, as vuitorea, were laet witiu 
The Gorkhar, or wild ass — an animal which, as I mentioned before, has been often 
confounded with the Eliang, or wild horse — ^inhabits chiefly the rather inSfy dto^ 
tricts of Beloochistan, part of the sandy plains of Sindh, and it is to be founds 
if I am not mistaken, to the westward of Beloochistan, in Persia, where it is 
caUed Koolan. Dr. Barth lately told me, that, according to the descriptiaB I 
gave him, he thinks the asses he saw in Africa identical with the GkMrkfian, or 
wild asses, of Sindh and Beloochistan. 

I will now try to give an explanation about the fabulous Xlnicom, or anifluil 
which is said to have cme horn only. This animal has been described br Mea an , 
Hoc and Gabet, the famous travellers in Eastern l^bet, according to inffmiMition 
they received, as a species of antelope with one horn placed unsymmetricaOiy cm 
his head. When my brother Hermann was in 19'epaul he procured spedmena of 
horns of a wild sheep (not of an antelope) of very curious appearance. At fini 
sight it seemed to be but one horn placed on the centre of the head ; bnt^ on 
closer examination, and after having made a horizontal section of tiie horn, it mt 
found to consist of two distinct parts, which w^e included in a horny enveloM^ 
not unhke two fingers ^ut in one finger of a g^ve. l%e animal when yooog MS 
two separate horns, which are, however, placed so dose to eadi other, thw flie 
interior borders begin very soon to touch each other ; later, by a sMght eonw 
quent irritation, the homy matter forms one uninterrupted maso, and the two 
horns are surrounded by this homy substance, so that tnej appear at first al|^ 
to be but one. In conclusion, allow me to say a few words about migratofj 
birds. 

There are no mi^tory birds in the Himalayas ; we nowhflpe and at no Bfmm 
found flocks crossmg the Himalayas, as many birds of Europe cross the AhM^ 
between Italy and Germany. The Himalayan birds do not change their aboAei 
on a large scale ; the different various heights themselves afford them Hie qppor* 
tunity to select the elimate they require in different seasons. Iji the plafu oC 
India, however, chiefly in Ben«d, a large number of birds disappear doling 1^ 
breeding time ; they do not, however, leave I^dia alt(MEether, Dut selec^^Mlr 
abodes m the lower, unpenetrable jungles of the delta of the Ganges and Bnli- 
mapootra, called the Bundabunds, where they were found by my brother Her- 
mann in large quantities, whilst at the same tune they had entirely diaappevod 
in Bengal f^oper. 

The Hon. Mr. Gough inquired at what height the Brothers Schlagintweit had 
observed grouse in the Himalayas ? Herr Hermann Schlagintweit rep^d, tinfr 
he had observed them at a height of 11,000 feet above th« level ol the ms.^ 
Mhenmtm, No. 1669. 

BHAKGHAI SHEEP WOOL. 

Aldebman Waud has reported to the Bradford Chamber of Oom- 
merce on the quality of a fleece of Shanghai Sheep Wool, which had 
been received by the Chamber from the Zoological Gkvdeos, London, 
for the purpose of being examined. Mr. Waud said the wool pro- 
duced from the fleece weighed 2^ lb., and he had produced from it 
12^ oz. in top, 15} oz. in noil, and 2| oz. in shorts^ the waste being 
Ifoz. The wool had a good lustre, something like alpaca, and was 
veij soft, with a great deal oi ^^em^ a.\>o\\\. \\.. l\.Tcd!^lLt be uaed as 
s Bubetitute for the bright-baired vrooX oi >}aft Ij^oRR^m ^£ikR«^\ vb^ 
the' Shanghai sheep, of which thexe we tN?o ^Qdi»VD.^>& ««s»iQrs^ 
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were as proliflo as leportodt— producing yocrag thiee times a year, 
one of them 18^ sheep in that period — mann&oiurers would derive 
great advantage from this new raw materkJ. At tiie present time 
the wool would be worth lOd. per lb. 

NEW ZEALAND BATB. 

Mb. B. F. Toves has communicated to the Zoological Society a 
paper on two species of Bats inhabiting New Zealand. The first 
notice of the occurrence of Chinoptera in New Zealand was given by 
forster in 1772-74, who recorded the occurrence of a bat flying over 
iiie seashore near the margin of a wood in the estuary of Queen 
Gfhailotte, It was shot, but being struck only in the wing lived for 
two days. To this species Forster gave the name of Vespertilio 
tubercukUuB, Having some time since had occasion to examine 
gome species of bats in the museum of the College of SuigeonSy 
f^polessor Quekett showed Mr. Tomes one which ha^ been recently 
leoeived from New ZeaUmd. It was not until he had been assured 
iksi,t he came directly from that country, that he could be persuaded 
that no mistake as to locality had be^i made, the example being so 
mdireky unlike the only New Zealand species he had seen. Mr. 
Toisefl shortly after inspected three of this supposed new species in 
tlie Leyden Museum ; and finally he detected five other examples in 
tW British Museum. Being thus satisfied of the existence of twa 
speeies of bats in New Zealand, he was anxious, if possible, to de* 
termine to whidi of these Forster had given the name ef F. ttbbereu- 
lOhuf, The kindness of Dr. Gray spe^ily placed in his hands all 
Hm necessary materials. There could be no hesitation ; the sup- 
posed new species was undoubtedly that from which Forster's draw- 
ing had been made, whilst the description indicating the number of 
iaeisors, and other peculiarities, pointed unequivoc^y to the same 
ocuK^iiBion. ^-___« 

ITEW SODXNTS 7R0U AIJSTBALIA. 

Mb. Gould has called the attention of the Zoological Society to- 
fcmr new species of Bodents from Australia, which he described under 
the names of Mua cuwrnilU, M. nanus, M, sordidus, and M, manir 
ea^mM, To these interesting spedes of the mammals of that country, 
a fifth was contributed by Dr. Gray from the collection made during 
the expedition imder A. C. Gregory, Esq., which he has named 
ffapalotia Jiemileucwut. The Chairman exhibited an unique Austra- 
lian bat {Molosstu Atbstralia) from the museum of the United Ser- 
yioe Institution, to which it had been presented in 1832 by Major 
McArthur. 

AIB IK THE BONES OF BIRDS. 

Db. Cbisp has read to the Zoological Society a paper ** On the 

Presence or Absence of Air in the Bones of Bii^dS)" for the ^xix^^n^ 

of showing the prevailing error upon the auVijec^i — ^^Vi., *'' 'OwaX. *0a& 

bones of a bird are Med with air." Of fifty -two "BtMHi^Xsa^ x«5«oftc3 

dissected by him, only one, the sparrow-ViaivAs. '^F. •ae«w.^>'^'a^ *^^°^ 
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bones generally perforated for the admission of air. In thirteen 
others, the humeri only were hollow, and among these were sevei-al 
birds of short flight. In the remaining thirty-eight, neither humeri 
nor femora contained air, although in this list were several birds of 
passage and of rapid flight — Dr. Crisp's conclusion being that the 
majority of British birds have no air in their bones, and that with 
the exception of the Falconids, but very few British birds had 
hollow femora. 

' NEW BIBDS. 

Mb. Gould, who is entitled to rank as one of the most distin- 
guished and inde&tigable naturalists of his day, has exhibited and 
described to the Zoological Society several New Species of Birds ficopi 
various parts of the world. He commenced by calling attention to 
three species of Australian birds, collected by Mr. Elsey during the 
recent expedition under A. 0. Gregory, Esq., from the ATictoria 
Biver, on the north-west coast, to Moreton Bay. Two of these 
birds were of especial beauty and interest, viz., a Psephotus and a 
Malurus. The former is allied both to the P. pulcherrimtis and P. 
muUicolor, but differs from either among other characters by the 
rich yellow mark on the shoulder ; and the Malurus is distingpushed 
&om all other members of its genus by its larger size, and by the 
beautiful lilac circlet which adorns its crown. The third bird aUoded 
to is a species of Petroica, allied to Pdroica supereilioea, a bird dis- 
covered by the late Mr. Gilbert in the neighbourhood of the Beider- 
ken Lakes, and which with the present would admit of separatbn 
from the other species of the genus. For these birds Mr. Gk>uld 
proposed the following names — Psephotus chfysopterygius, MaJunti 
coronatuSf Petroica cervinivefmter. The next species to which he 
directed attention was a new hawk belonging to the genus Spilomis, 
and which differs remarkably from the S. undxilatus, or Bacha of the 
continent of India, and the S. holosphilus of Manilla. For this bird 
Mr. Gould proposed the appellation of Spilomis rufipechu. It was 
obtained in Macassar, by Mr. Wallace. A new buMnch of typical 
form was described under the name of Pyrrhvla aurwntia. For hi* 
knowledge of this pretty species Mr. Gould was indebted to the re- 
searches of Dr. A. L. Adams, of the 22nd Regiment, who killed it 
in the Western Himalayas. For a new Momot, Mr. Gould pro- 
posed the name of Momotus cequcUoriaXis. This is a large and robust 
species, and diflers from all others in the broad spatulate feathers of 
the breast tuft. It was obtained at Ardudona, near the equatorial 
line, in the Andes. A very fine Odontophorus, remarkable for the 
rich chesnut red colouring of its under surface, received the appella- 
tion of Odontophorus hyperythrus. For this bird Mr. Grould is in- 
debted to the Messrs. Verreaux, of Paris, who obtained it in a col- 
lection from Santa F^ de Bogota. Mr. Gould has also exhibited 
And described three new and very beautiful species of birds, which 
he ciiaracterized under the foWowmg ii%me% — Colvn^o. cMiui6{Zis, from 
Guatemala ; Halcyon /itlgidus, md Pitta couduw*, teswL^^"\3iaaB^ 
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birds' NISTS IK LAPLAND. 

The Secretary has read to the Zoological Society a paper ** On 
.the Nidification of the Wax-wing, the Lapland Owl, and Tengma- 
Kn's Owl," by Mr. J. WoUey, jun., dated Muonioyara, February 2, 
1857. The wax- wing, as observed in Lapland, makes a good-sized 
and substantial nest, but without much indication of advanced art. 
It is built on the branch of a tree, not near the boll, and rather, as 
one of the observers has said, standing up from the branches, like a 
fieldfare's or other thrush's nest, than supported by twigs touching 
it at the sides, as the nests of many birds are supported. Of six 
nests, four were in small spruces, one in a good-sized Scotch fir, and 
<me in a birch, all placed at a height of from six to twelve feet above 
the ground. Five seems to be the ordinary number of eggs ; in one 
jiest only there were as many as six. Tbey have a pale salmon- 
^ioloured ground, upon which are distributed pretty equally good- 
ifized purple spots, some with more and some with less deep colour, 
but nearly all of them having a shade or penumbra, such as is com- 
mon in eggs of the chaffinch. The eggs are about an inch in length, 
but hardly enough have been obtained to determine the average di- 
mensions. In the backward and cold spring of 1856, the wax- wings 
had tiieir full complement of eggs about the 12th of June. Two 
nests of the Lapland owl were found in Finnish Lapland in 1856— 
ofie near Sodankyla, in which were two eggs, and the other near the 
Atmasjoki. Tengmalin's owl lays its eggs in boles of trees, and 
oedasionally in egg boxes. When once established, it cannot easily 
be made to leave its quarters, and it can, it is said, keep possession 
jigunst a much larger bird. From the only nest Mr. Wolley had 
had the good fortune to meet with, the mother, after having laid 
teur eggs, was ejected by a golden-eye. 

NEW CASSOWARY. 

The Secretary has read to the Zoological Society a paper by Mr. 
Gould, on a new species of Cassowary lately discovered in the island 
of New Britain, an example of which, apparently fully adult, is 
.either now living at Sydney or on its way to Europe. The following 
letter, addressed to Mr. Gould by Dr. Bennett, contains the details 
respecting this new species : — 

" Sydney, September 10th, 1857. 

** My dear Gould, — I send you an account of a new species of 
Cassowary, recently brought to Sydney by Captain Devlin, in the 
gutter Oberon. It was procured from the natives of New Britain, an 
islfuid in the South Pacific Ocean, near to New Guinea, where it is 
known by the name of * Mooruk.' The height of the bird is three 
feet to the top of the back, and five feet when standing erect. Its 
colour is rufous mixed with black on the back and hinder portions 
.of the body, and raven black about the neck and breast ; the loose 
wavy skin of the neck is beautifully coloured with iridescent tints of 
bluish pui-ple, pink, and an occasional shade of green, o^vtfc ^c&^x^^^ 
from the red and purple caruncles of the Coaucwpm* gaUoAwa ; "Oc^ 
feet and legs, which are rery large and BtTon^^ «te Q>i «» ^^^ "^^^ 
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colour. This bird aLso diffiani from the C, gaUabva in having a homy 
plate instead of a hdmet-like protubenuice on the top of the head ; 
which callous plate has the character of, and resemUes, mother-«if> 
peari darkened with black lead. The form of the bill dififers oq»> 
sictenbly from that of the emu (DrtmctiuB NovcB-ffoUandice), beiig 
narrower, longer, and more curved, and in having a bla>(^ waA 
leathery cere at the base. Behind the plate of the head is a small tnft 
of black hair- like feathers, which are continued in greater or lener 
abundance over most parts of the neck. The egg is about the same 
size as that of the emu, and is of a dirty paJe yellowish gieoft 
colour. I give this description from an egg obtained from the n ali f wt 
by Captain Devlin. The bird appears to me to approximate moie 
nearly to the emu than to the Gassowaiy, and to form tlw link 
between those species. In its bearing and style of walking it wi e m - 
bles the former, throwing the head forward, and only beoomiiig p6^> 
fectly erect when running ; it also veary much resembles the aptenrx 
in the carriage of its body, in the s^Ie of its motion, and in m 
attitudes. The accurate drawing which accompanies this letter wae 
taken from life by Mr. G. F. Angus, whose correct delineation- of 
objects of natural history is so well known. Before closing my kitter^ 
I have again examined the bird, and have to add that its biQ pi^ 
aents a good deal of the character of that of a rail, and that it nttan 
a peculiar whistling chirpiug sound, and I am informed that H alio 
emits a loud one, resembling the word * mooruk,' whence, no doabt> 
is derived its native name. The existence of the species in NtfW 
Britain, or some of the neighbouring islands, has been suspected Ibr 
the last three years, and some time since a young spedmen was pnfk 
<mred, but unfortunately lost overboard during the voyage. — "Efnt^ 
my dear Gould, your sincere friend, Gbobob Bsimrr." 

From the varied interest which Dr. Bennett has always manifested 
in the welfare of the Society, and the various contributions he has 
made to natural science, Mr. Gould considered it woold be bat a 
just tribute of respect to name the new bird in his honour, Ckxnmrim 
JBmnetti. Of this particular section of the Struthionidn there am 
now three species: — 1. C. gedeatuSf a native of New Guinea; 9. 
C. AustralU, inhabiting the Cape Tork district of Australia; 9, 
<7. Bennettif whose domicile is the island of New Britain. 

BIBD8 OF NEW OBANADA. 

Mr. p. L. Solates has read to the Zoological Society a paperi 
entitled, "Further Additions to the List of Hrds received from. 
Bogotk," which was supplementary to former communications efe 
the same subject, and contained the names of fifty-two species ci 
birds which the author had lately ascertamed to be inhabitants of tiM 
interior of New Granada. These, added to the species ennmefaftad 
in Mr. Sclater's previous papers, raise the total number of biixk now 
known to belong to this peculiar ornithology to upwards of five hno- 
dred and ten in number. Two of these buxls, apparently hi^arto 
undeBoribed, were characterised under Wi^nax&fiA A'MdkMU^ii^/rviX.'M^SU^ 
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HBDS 7B0X THE AlCAZON. 

Kb. Solatxb has read to the Zoological Society a paper on a 
^ollactioii of ]%rd% transmitted by Mr. W. H, Bates, from the Upper 
Amasoo. Altlu>ngh many trayellen and collectors have passed 
tiuroagfa tbis coun^, we are still without any detailed information 
eoncermng the general character of its ornithology. Those into 
irlioM hands collections from new localities come, are in general too 
prone to pick out single objects and describe them as new, instead 
o^ what IS much more important in a scientific point of view, giving 
«B aocorately determined catalogue of the whole of the species, such 
aoooonts bong always useful as tending to increase our knowledge of 
the geographical distribution, and giving great assistance to future 
Investigaton studying collections from the same quarter. The 

ries transmitted by Mr. Bates are mostly from Ega, or from the 
Javarri, the frontier stream of Pern and Brazil. He next laid 
before the meeting a review of the species of the Fissirostral family, 
MomoticUSf with a table giving their geographical distribution. 

SABITS OF THE TBOCHILUS CEBIOBinS. 

Mb. Gould having returned from a visit to North America, 
whsther he had proceeded for the puipose of studying the habits and 
mtmnen of the species of Trochiius frequenting that portion of 
Amenncm, has detailed to the Zoological Society some of the results 
of Us obiienratkms. Having remarked that he arrived just prior to 
tlM period of the bird's immigration from Mexico to the north, and 
iHid ample opportunities for ohB&rving it in a state of nature, he 
notioed that its actions were very peculiar, and quite different from 
Hmse of all other birds ; the flight is performed by a motion of the 
wings ao rapid as to be almost impo^eptibie — ^indeed, the muscular 
power of this little creature appears to be very great in every 
nsfwst, as independently of its rapid and sustained flight it grasps 
i^ small twigs, flowers, &c., upon which it alights with the utmost 
tenacity ; it appears to be most active in the momiDg and evening, 
and to pass the middle of the day in a state of sleepy torpor. Occa- 
aonaliy it oocurs in such numbers, that fifty or sixty may be seen in 
A flingle tree. When captured, it so speedily becomes tame that it 
will feed from the hand or mouth within half an hour. Mr. Gould 
having been successful in keeping one alive in a gauze bag attached 
to bis breast button for three days, during whioh it readily ifed from 
» smaU bottle filled with a syrup of brown- sugar and water, he 
determined to make an attempt to bring some living examples to 
England, in which he sifcceeded, but unfortunately they did not 
long survive their arrival ; had they lived, it was his intention to 
have sent them to the Society's Gardens, where they would doubtless 
have been objects of great attraction. Mr. Gould exhibited a highly 
interesting species of Ceriorms, which he had found in the collection 
«f Dr. Cabot, of Boston, who with the greatest liberality permitted 
>tim to bring it to England for the purpose o^ cxyox'^dscSaKsiv vs^^ 
dMtnipUon, Far thia new bird, formiotig tla4 io\xt\^ «^«2«» <:S. '^'^^ 
,^»Dits^ Mr. QmUd proposed the name of Cervymia OohoU. 
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CAPTUBX OF AN EAGLE DT SCOTLAND. 

A SHEPHEBD, named "Ferguaon., in the employment of Mr. Mac- 
arihur, of Admeanach, has captured an Eagle *' tunnelling** the body 
of a sheep. Watching the motion of the eagle, he was enabled, by 
a sudden spring, to disable it so far as to effect (though not without 
the aid of his dogs, and after suffering a good deal in the encounter 
himself) the capture of the bird alive. It measures seven feet six 
inches from point to point of its wings, and is one of the largest tiiat 
has been seen in the part of the country where it was taken for 
years. A pair (of which it is one) have, for more than fifty yeam, 
been known to frequent and build in the crags above Inchken- 
neth, but without bringing eaglets to maturity, so far as is known ; 
and the shepherds in the district hail, with no small degree of 
satisfaction, the capture of the depredator such as this one is known 
to have been. — Glasgow Herald. 

WILD PIGEONS. 

TflERB was shot, lately, in the neighbourhood of Inverness, a Wild 
Pigeon, in which was found the enormous number of 1100 grains of 
wheat, barley, and oats, together with 40 grains of peas — the bailey 
grains predominating. This seems to be no unusual case. Hiere wai 
some time before that another killed on a neighbouring farm, in whioh 
were found 70 grains of peas, along with a very large quantity of the 
different grains already mentioned, but the precaution of counting was 
not taken. It is stated, however, that the bird was full to the very bilL 
Such quantities by a flock of 100 or 200 of these destructive birds must 
be very considerable indeed in the course of a whole harvest seasoi^ 
particularly since some ornithologists maintain that such are the 
digestive organs of pigeons, that they are capable of partaking daily 
three times their own weight of food — a most extraordinary fact, if 
true. It is needless to add^ that the extermination of such creatures 
must be highly desirable on the part of the farmer. — liwemen 
Courier. 

PELVIS OF THE OHLAMYPHOBUS TRUNOATUS. 

Db. Gbat has read to the Zoological Society a paper ** On the 
Structure of the Pelvis of CfUamyphorus Trtmcattbs," which he bad 
recently had an opportunity of investigating in a specimen of this 
rare animal which had been transmitted to the British Museum hf 
Sir Woodbine Parish. The truncated posterior disk or shield M 
firmly attached to the pelvis by four posterior processes, and in the 
central line by the elongated ridge of the' posterior sacral vertebiM. 

EXHIBITION OF LIVING GAB-PIKES. 

Mb. J. E. Gayit, in a paper read to the American AssociatioD, 

has observed : — Professor Agassiz said that the apparition of the 

oldest-fashioned fish alive was hardly less striking than if one of 

the old ^cryptians were suddenly to present hiiniself in the hatt. 

'' ' few types oi tVna Wndi \a \m \wnA vc&^si^ Jbnug^ 

were many sxaoiig ioss^. *^^ ^(^^i^ ^\!a^ ^j^mr 
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fishes had not, a baU-and-socket joint in the neck, so that they 
oonld bow ; this was common to them with reptiles. Their pectoral 
fins were small, and continually in a vibratory motion like the cilia 
of animalcules. The same motion was also observed in the upper 
lobe of the caudal fin, which was the actual prolongation of the 
back-boue^ and analogous to the tails of reptiles. In the Old Bed 
&uidstone he had found a fieh whieh he called Glypticus, with the 
same sort of tail. This went, with so many other things, to show 
that the order of succession in past times was exemplified now in 
the development of individuals. Here were also two features ob- 
served in genuine reptiles — the power of moving the head on the 
back-bone, and the qttaH tail. He had noticed also that these fishes 
would rise to the surface of the water, draw in air at the nostrils, and 
then emit bubbles from the gills. This was singular, and was a cha- 
racter only known to exist among reptiles. 

In a paper subsequently read to the Association, **0n Carboni- 
ferous Keptiles,'* Professor Agassiz referred to a portion of the 
details as very welcome evidence of reptile life, and the difficulty of 
identifying animals from mere portions of them. He said that in 
the dissection of turtles he had discovered the bones in the turtle's 
neck which were supposed to be peculiar to birds ; so that had a 
skeleton been found, the upper portion of it would have been re- 
ferred to a bird, and the lower to a reptile. These discoveries forced 
upon science the necessity of reconsidering many cases which were 
now relied upon as furnishing good evidence of the existence of 
peculiar animals in past ages. He believed that the batrachians did 
not belong to the class of reptiles, but that they formed a class of 
amphibians intermediate between reptiles and fishes, and comprising 
a large portion of what were called the large reptiles of the old 
ages. 

THB MUD FISH. 

We have to record the death of the interesting specimen of Mud 
Fish {lepidosiren annectens) which bad for upwards of two years en- 
joyed the climate of the tropics at the north end of the Crystal Palace. 
Many of our readers will probably remember the interest excited 
among the naturalists when it was announced that several of these 
animals, embedded in mud, had been sent to Sydenham by the 
Governor of Gambia ; and Professor Owen and other gentlemen 
attended to witness the opening of the case. Of all the specimens 
only three showed signs of life, ahd these were committed t-o the 
eharge of Mr. Bartlett, under whose constant care they increased in 
size, notwithstanding their confinement. 

SCIENCE AND THB HERRING FISHERY. 
During the fishing season, shoals of heri'ings enter the fiords 
of Norway at most unexpected intervals, and at places where often 
not more than one or two fishing-boats are to be fowwd. 12>Rfi[ssv^ '^<5i 
boats from the aun'oundiug bays and ^orda ca.ti Vi^ ^\raiTcvovi&^\.c> \i^^ 
spoil, the herrings are generally spawned and ax^ «o««*^ Vi ^«a» 'a.'^ijcca. 



226 TEAB-BOOX OF 1*1.0X8. 

To prevent these repeated diBappoontma&ts uid loeses to Hbe fidber* 
men, the Norwegian Government is about to lay a submarine cable 
sJong some fifty miles of the coast most frequented by the shoalu^ 
with land stations at short distances communicating with fishing 
yiUages. The instant the shoal is seen in the offing, therefore (and 
it can always be known at a distance by the whales which sunound 
it), a message will be sent along the coast telling each Tillage the fioid 
or bay which it has entered. — I$U of Mem Journal, 

THB OTSTEB-BEDS OF FRANCE. 

M. GosTE, Professor at the College de France, has visited the 
bays of St. Malo and Gancale, in order to ascertain to what extent 
new Oyster-beds might be formed, and what measures would be best 
calculated to re-people the old ones. The matter having mgaged 
the attention of the authorities at St. Malo during the last roar 
years, he found several new oyster-beds abready established in the 
bay, and on causing them to be dredged in his presence, pronounead 
them to be in an excellent state. He was informed that in one year 
St. Malo had exported four millions of oysters, which prodsead 
37,000fr. It is now fully {sroved that oysters transported to pointa 
where there never were any before, wiU thrive well and mnlt^ily- 
just as in the old beds. This fact has confirmed M. Coete in tli* 
pinion that, in accordance with the desire of the Emperor of the 
fVench, profitable oyster-beds might be formed along the whole eei^ 
board between Dunkirk and Bayonne. — ChUgnanVs MesKnger, 

OSTBACIDEB. 

M. DuMEBiL has communicated to the French Academy of 
Sciences a paper by Mr. Hollard, on a genus of fish called Osti»- 
cides, remarkable for their strange £>rm and for having the body 
clothed in an inflexible armour of hard pTate8> the tail fins passing 
through a hole in their coat of mail. Th^ are only met with in 
tropical regions, and are mentioned by Strabo, who calls them (Mra- 
cwiis — ^a name lately re-adopted. Mr. Hollard has specially devoted 
his attention to the structure of the plates of this fish, which ai« all 
polyhedral, and he has obtained results calculated to cast a neir 
lig^t on the fossil remains of many fish hitherto but imperfeetij 
known. __^««« 

ABTIFIOIAL FBOPAOATION OF FIBH IN FBANCE. 

MoNSiEUB CosTB States that the first proceeding was to form 
piscicultural establishments in the various provinces of France, the 
principal one being at Hunaingue, where they produced the %f^ 
and sent them to be hatched at various smaller establishments all 
over France, as well as to nine other countries out of France — to 
Naples, Bavaria, Germany, &c. From these remote places they had 
received fish eggs back again in return for those sent to them. In 
the Bucceedmg year they sent two persons to inspect every esti^msh* 
ment : they found them soccetsSuV, vcidi ^gax^^c^oNaa^^ V^mSw ^ il^ 
I>uke of :N'oailles, who liad mttoAuee^ \W8^. q^]axi^^»)ba» <A HxnaWskfe 
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» river where none had been seen before. Within the College of 
fnuice, in a, speoe of abont four yards square, he had construct^ an 
apparatus of Boman cement, by means of which he had hatched 
l2»0,0<M) fish, and he found that of the number of eggs so deposited 
one-half only produced fish ; but this he oonsidered was a great gain 
over the natural mode practised by the fish of depositing their ova 
in the bed of a river, where the produce of only one egg out of 
1000, so naturally deposited, ever became human food. Several 
oommissioners are now engaged in propagating both salmon and 
trout artificially, to stock two gpreat rivers, the Seine and Ehone^ 
abovit 1000 miles in length. Salmon are not known to exist in the 
rivers flowing into the Mediterranean ; but he is of opinion that they 
would live there, and the French are intending to introduce them 
this year into the Khone, which flows into that sea. Monsieur Coste 
is now engaged in inspecting the marine fisheries along the coasts 
of France and of other countries, as well as in extending the oyster 
ftriieries, Ac. The liyen in France belong to the Government^ 
aad the public having exercised the right of fishing in them indis- 
eriminately, at all seasons, have in consequence oau^^t all they could 
without protecting the parent fish. The produce of the fisheries had 
iiiereby become very much reduced, but within the last three yean 
ilie Government has introduced better laws, and has artificially pro- 
pagated millions of fish ; and as a proof of the beneficial results, an 
meieased supply of fish has been brought into the Paris market, 
thereby proving, this year, that fish can be artificially produced and 
successfully also, the only obstacles being their numerous natural 
enemies — ^insects, and odier large fish, which eat up the eggs so 
deposited in the rivers — and the want of protection from poachers 
to the parent fish in the rivers in the breeding season ; the poachers 
eaiofaing the fish in the breeding season, and the young fry also, 
be oonsidered the greater evil of the two. During the ensuing two 
years the Emperor has prohibited all persons from catching aiur fish 
m those rivers intended to be stocked, and especially the river Seine. 
Hie surveyors of the forests, canals, and roads in France are 
authorized to protect the fisheries. Monsieur Coste considers the 
Danube salmon a distinct species of fish, not migrating to the sea, 
but very similar in form to the trout, and he would only recommend 
its being introduced into lakes in England which are not connected 
with salmon rivers. It is a very large, voracious fish, and might 
devour our more valuable salmon. — Dwndee Cowier, 



ABTIPICIAL PRODUCTION OF SALMON. 

Thib interesting pursuit has been illustrated by aid of the micro* 
soope, at a soirie held at St. Bartholomew's Hospital. Thus waa 
sbown the ova preserved in gelatine, which, after being placed 
in a river, produces in a few weeks the most minute of the fish 
tribe, from whence it takes the form of what is called parr, a fish 
not exceeding three or four inches in lengtYi, jA. ^Yiv^v \\. ^^.^soicecfis&Ria. 
for twelve or Bfteen months, when it changea \\a wca\«^ w> ^a Vi"\K»r^ 
teoe it ^m the action of the salt water, v)\ien. \\. iMiJt^a Nft ^R»»% '«*" 

P2 
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turning to its native waters in about six weeks a noble fish of 15 lb. 
or 20 lb. weight ; and, should it remain unmolested, again, in the 
following year, it goes to sea, returning once more as noble a fish as 
ever graced a royal board, the largest fish exhibited that night being 
about three feet long and ten or twelve inches broad. The inspeo^ 
tion of these specimens could not fail to produce speculations as to 
how much may be done by a judicious regulation with regard to fish'' 
ing in certain waters at fixed periods of tiie year, to produce for the 
public an immense supply of a dainty and wholesome food at mode- 
rate prices. So successful, indeed, is the artificial breeding of 
salmcn become in France that, whereas a few years ago it was wffi- 
cult to procure this fish in Paris for less than 3s. or 4s. per lb., it 
has this season been selling as low as 6d. per lb. 

SEA FISHERIES OF IBELAKD. 

Mb. W. Andbewb has communicated to the British Association, 
a paper " On the Sea Fisheries of Ireland, with reference to their 
Investigation Practically and Scientifically," In the course of his 
|)aper, he drew attention to the great want of knowledge exhibited 
by fishermen of the products of the sea. He introduced spedmens 
of a substance which he stated was regarded by the fishermen on 
the west coast of Ireland as the spawn of the turbot ; and wherever 
this substance was found, trawling had been forbidden. All the 
regulations for fishing were founded upon the evidence and opinioiis 
of fishermen ; and where these were incorrect, the regulations acted 
just the opposite to what they were intended to efiect. 

Mr. J. S. Bowerbank stated that the specimen just exhibited was 
not the spawn of a fish, but a not uncommon form of sponge. It 
had no other relation to fish than this — that where these sponges 
were found, there would Mollusca be found, and where Mollusoa 
abounded fish would be plentiful, so that exclusion from the ground 
on which this sponge lived, would probably be exclusion from a good 
fishing ground. Mr. Blomfield stated that he was interested in the 
fisheries of the coast, and that the local authorities had the greatest 
difficulty in knowing what rules to enforce upon fishermen, arising 
out of their prejudices, the trawling fishers and long line fishes 
always holding diametrically opposite opinions. Professor AUman 
expressed his pleasure at having heard Mr. Andrews's paper. To 
naturalists, navigators, and fishermen, it was alike interesting and 
instructive. The register of accurate soundings was of great im- 
portance, as depth regulated the distribution of marine life in the 
same way that height regulated teiTCstrial life. Mr. M 'Andrew 
stated his conviction that cod and ling fed more upon the Mollusca 
than the Crustacea; that where Mollusca aboimded, there these 
fish might be expected. "Fishing Banks" were not banks, but 
very variable districts where fish abounded, led there chiefly for the 
sake of food. From his own dredgings around the coast of Ireland, 
he believed there were many districts where fish abounded which had 
mot yet been worked at all. Mr. Pai\.\ftifsotv a\a.\fe(i >jQa.\. ^<ft ^\3!(^ti«^ ^f 
eatabliabJDg schools in fishing -vWlajgea \\«A o^Xatv X^^wgl ^Qsw5<(aa^ Vj 
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the late Edward Forbes and Robert Ball. If the chUdren could b© 
taoght to observe for themselves, and grow up free from prejudices, 
the resources of our coasts might be greatly increased. One great 
evil of all the laws and reg^ulations hitherto issued was, that no one 
cared to see them put into execution, and the fishermen were, after 
all, left to their selfishness and ignorance. Dr. Lankester stated 
that the committee had that morning called for a report on the habits 
Qf those marine animals which were used as food, in order to enable 
persons interested in the capture and sale of these animals to carry 
on their business with the greatest possible advantage. 

Dr. Bedfern pointed out numerous inaccuracies in the existing 
descriptions o{ Flustrellahispida, under the names otFlAistra hispida 
and If lustra camosaj — referring especially to the facts that no spines 
are ever to be foimd on that side of the aperture of the cell next its 
base ; and that whilst in specimens gathered in Kincardineshire the 
spines are placed on the septa all round the cells, in those gathered 
m Dublin Bay the spines for the most part form a semicircle over 
the aperture, two or three only being found on the sides of the celV 
in rare instances. The Doctor then described the structure of the 
polypide after its removal from the cell, and its development by 
germination, describing its various stages from day to day, as it 
grew from a mere projection on the wall of the original cell, up to 
a complete cell with its spines and fully protruded pol3'pide. The 
various characters of the perfectly formed zoophyte, with its cells set 
with spines ; the most prominent features of its anatomical struc- 
ture, and the growth of the new being from day to day by germina- 
tion, were illustrated by a series of coloured drawings made by the 
author with the camera lucida ; and microscopical preparations 
exhibited to the members showed the charactere of the cell, and of 
the polypide after its removal. 

THE MECISTOPS. 

The Secretary has read to the Zoological Society a paper by Dr. 
Baikie, '* On the Skull of a species of Mecistops, inhabiting the river 
Binue, or Ts&dda, in Central Africa.'* In August, 1854, while at 
the town of Ojogo, on the river Binue, Dr. Baikie's assistant pro- 
cured from a native the skull of a Mecistops; and as this was the 
only occasion on which he met with its remains, and as he never saw 
one in the river, he concluded that it is there a comparatively scarce 
species. He subsequently described the animal to Dr. Barth, who 
juoformed him that he had never met with it. The skull seems from 
its appearance to be that of an adult animal. Its extreme length is 
22^ inches, the greatest breadth being QJ, or nearly in the propor- 
tion of 24 to 1. From this it may be infen-ed to be most probably 
M. cataphractiu, the proportion of the length to the breadth being 
the same in that species. 

FUBCEIiLA.. 

Thb Secretary baa reskd to the Zoo\ogica\ ^ocjvft^"^ ^^w^^t,\s^^^- 
Oray, on the genua Furcella of Oken. Ou iik«^3Xi% «a. «^«s\»\»^>sn."^ 
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perfect specimen of FvrceUa which recently reached hk hands^ 
l>r. Gray found that, although the animal had two of the chanK>< 
teristics of the family Tertdimda^ it wanted the third. The plaiei 
within were only the pallets^ which are simple^ and somewhat like 
those of the more common Teredo norvegiea; there were no proper 
flhelly valves, nor even an^ radiments of them, and the animal fonu 
A genus in that family which has the abnormal character of wanting 
the true shelly valves, which are so universal in the Chntkifera. 
The reason of this absence seems to be explained by the fiiot that the 
animal does not require them to protect its head and nervous centre^ 
living as it does in a soft sandy mud, while they are required in 
Teredo and the allied genera, which have to bore their way into hard 
wood or stone to form the hole that is to be lined with the shelly 
tube. Sir Everard Home, in his Lectures, when describing tiie 
animal of Teredo navalis, refers this shelly tube to the genus Teredo, 
and gives a very good figure of the pallets, or, as he called them, 
''operculum;" but he was not aware of tiie absence of the shdly 
Talve, for he figures what he considers the ** boring shell of the same 
Teredo." What he has here taken for the " boring shell," or true 
valves of the animal, is evidently a fragment of the plate wMoh 
eloses the end of the tube. ___ 

HOW TO MAKAOB AH AQUABIUir. 

Thb following instructions for the management of an Aqoarinm 
have been given in a lecture upon the subject by Mr. Warringtcm, at 
the Boyal Institution : — 

Water, fretk and marine.— The water rued for the aquarium should be nlnni, 
•ad taken direct firom a river, or from a soft spring, and should not ItaTe heea 
purified by means of lime. Aa regards sea water, it should, if poaaOble, be takm 
at a distance from shore, and at the period of high water. If surtiflcial sea water 
is employed, it should be made either from the saline matter obtained faj tiw 
evaporation of sea water, or by the following formula : — Sulphate of maanesiBa 
7i oz. ; sulphate of lime, 2| oz. ; chloride of sodium. 43| oz. ; chloride cnmag- 
neainm, 6 oz. ; chloride of potassium, 1^ oz. ^ bromide of magnesium, 21enBiis ; 
carbonate of lime, 21 grains. These quantities will make ten gallons. Tbs spe- 
cific gravity of sea water averages about 1*026 : and when firam evap<»atioB it 
reaches above this, a little rain or distilled should be added, to reatore it to tl» 
original density. 

VegetaHon.— The plants best fitted for fresh water are the vallisneria spiralis, 
the myriophvllum, ceratophyllum, and the anacharia, all of them submersed 
plants, and iblfiUing the purposes required most admiraUbjr* From the grssft 
Bopply of food in the aquarium, tiie growth of the vallisneria is veiy ranid, aad it 
requires, therefore, to oe thinned by weeding ; this should never be done ouljl 
late in the spring, and on no account in the autumn, as it leaves the tank with a 
weakened vegetation at the very time that its healthy functions are moet reqtrind. 
The vegetation of the ocean is of a totally diflbrait character and compositkiL 
being very rich in nitrogenous constdtuents. There are three distinct ooloona 
groirais, — the brown or olive, the green, and the red. For the purposes of the 
aquarium, where shallow water subjects are to be kept, the beet variety is the 
green, as the ulvse, the enteromorpha,vancheri», dadopnora, ftc. These shwiM 
Be in a healthy state, and attached to rook or shingle when iBtrodooed. We 
shall have occasion to notice the rhodosperms under the head of Lig^ht. 

Seaoengere. — ^A most important element in establishing and maintaining the 
nent balance between the animal axui vegetable me ; without wludi no 



permanent balance between the animal axkd vegetable life ; without 
Eealtikj fuMnotiom can be secured, and ike aitraAiivQsa Tffi»afc>Nmm»« 
aouroe of troiiblB, aonoyaace, and eroenae. Tlbe mx^Qmaft ^'^^oaj^]*' ^ ^^ 
9^ed^ the limnea stagnalis, was found to \>e «o ^oTwswyaa, ^'&VnB»»a«A.\fc*«^ 
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that it had to be replaced hr imaller Tariefciefl of limnen,- by planorbis, and other 
spedee of fresh water snaiL The noinber of these shoiM be a4juated to the 
qnaatiij of woric th^are required to perform. In the marine aquarium, the 
common perriwinkle ralfils the required dutiei most efficiently, and is general^ 
pretty aotire in his movements. The varieties of trochus are also most admirable 
scayengers ; but it must be borne in mind that they are accustomed to mild tem- 
peratures, and will not live long in a tank liable to much exposure to cold. The 
naesa reticulata not only feeds on the decaying matters expcraed on the surfiice of 
the rockwork and shingle, but burrows below the sand and pebbles with the long 
proboscis erected in a vertical position, like the trunk of the elephant, when 
erossing a river. But in the ocean there are innumerable scavengers of a totally 
differing class, as the annelids, chitons, starfish, nudibranch molluscs, &c. ; thus 
affording a most beautiful provision for the removal of decaying animal matter, 
and converting it into food for both fish and man. 

JJigkt. — It is most probable that the greater amount of failures with the aqua- 
nam have arisen from t* ' " " * ■ - ■' • 

agent; the tendency! 
km, on consideration, 

When the rays of light strike the glassy surface of the water, the greater part c 
eflecf " ' " " ' ' * 



them are reflected, and those which permeate are refracted and twisted in 
various directions by the currents of the water ; and where the depth is con- 
liderable it would be few rays which would penetrate to the bottom ; but let the 
Mir£soe become ruffled by the passing wind, and it is little light that can be trans- 
mitted ; and when this same msturbmg cause lashes into waves and foam, not a 
ray can pass, and all below must be dark as night. Too much light should there- 
fore be avoided I and the direct action of the sun prevented by means of blinds, 
atij^ing, or the like. It is a great desideratum to preserve the growth of the 
lovely red algae in all their natural beauty, and prevent their being covered with 
« parasitic growth of green or brown coloured plants ; this can be effected by 
modifying ^e light which illuminates the aquanum by the intervention of a blue 
mediiim, either of stained glass, of tinted varnish, coloured blinds, &c. The tint 
ahould be that of the deep sea, a blue free from pink, and having a tendency 
rather to a green hue. This modified light affects also the health of those crea- 
tures which are confined to shallow waters, so that a selection of the inhabitants 
■nut be made. 

Heat, — ^The proper control of this agent is also most material to tiie well-being 
of these tanks, for experience has proved that an increase or diminution of tem- 
p^rstore beyond certain limits acts most fatally on many of the creatures usually 
npt. These limits appear to be from 45° to 75^ Fahrenheit. The mean tempe- 
faUcre of the ocean is estimated to be about 56° ; and this does not vary more 
than 12° throughout the varying seasons of the year, showing the extreme limits 
to be from ^iP to 68°. Great care should therefore be taken to afford as much 
protection as possible, ^ the arrangement of the rockwork, both frt>m the sun's 
nya by day, and the effects of radiation at night, as fr>om the small volume of 
water contained in the aquarium these effects are rapidly produced. 

JFbod. — As many persons, to whom those interested in these matters have 
natorally looked for instruction have decried the idea of feeding, it will be neces- 
aary to offer a few remarks on that point. How creatures, so voracious as most 
«f the denizens of the water are, both fresh aaid marine, are to thrive without 
Ibod, is a question it would be difficult to solve ; common sense would say they 
must gradually decrease in size, and ultimately die from starvation. The food 
(Btaployed should be in accordance with the haJbits of the fish, &c. For the vege- 
table and mud feeders, vermiceUi, crushed small, with now and then a little 
animal food, as worms, small shreds of meat, rasped boiled liver, and the like. 
For the marine creatures, raw meat dried in the sun and moistened when used, 
answers vwy well. Oyster, mussel, cockle, raw fish, shrimps, and the like mat- 
ters may be employed ; these should be cut or pulled into very small pieces, and 
aaver more given than they can at once appropriate ; and if regeoted by one it 
ahould be truisferred to another, or removed from the tank. In the case of 
aetinia, they require, from their fixed position, that the food should be guided to 
Iteir tentacles ; and if the animal food, of whatever kind, is soaked m a little 
wi^, and the water thus impregnated with aimnai ftxjcvAa \wi ^T«^^feV\si. wA»- 
ntB qumatOjinto the tank, it will afford food for ^Jiaft «to»a. ca\CTas»\s»gK».^^ 
tmaJler creatures with, which the water i^boun^, aaftA.'^^bM^ cwoaJotoasA N»» ^'anw. 
for many of them. 
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MICROSCOPIC KXAMIJTATION OP SHELLS. 

Mr. Chitty has expressed to the Zoological Society his thjmks to 
Dr. Livesay for the great assiBtance his Microscope and ingenious 
contrivances l)ad afforded hini in the Examination and Measurement 
of Shells, enabling him to measure to the thousandth part of an 
inch with the nicest accuracy. 



MEDUSA. 

A PAPER has been read to the British Association, " On British 
Naked-eyed Medusae, with notices of seven undescribed forms, " by 
Mr. Joseph R. Green. The author commenced by alluding to the 
progress which had been made in the study of the Naked-eyed Me- 
dusse since the publication of Professor E. Forbes's monograph ; the 
researches of Agassiz, Leueklianlt, and Gegenbaur being more espe* 
cially dwelt on. Ho next gave a list of the Acalephse which he had 
hitherto observed on the Dublin coast, in all amounting to twenty- 
five species. The Physograda were represented by the beauiifiii 
Agalmopsis of Sars. The Ciliograda by two species of Cydippe — 
one of Beroe and the Euemia norvegiea. The SteganophthaJmata by 
all the British species, except Pelagia ; and the Gymnophthalmata 
by thirteen species, six of which were new to science. In addition 
to the above, two other species of Thaumantias had been taken in 
Belfast Bay — one, the T. lineata; the other, a new species, which he 
proposed to name 2\ Paitersonii. The author then proceeded to 
describe tlie seven new species which he had discovered. Three of 
these were referred to the genus Thaumantias, one to Bougainvillea, 
one 'to Equorea, one to Steenstrupia, and one was deemed sufficiently 
remarkable to induce him to establish a new genus for its reception. 
This last animal was particularly interesting, since it was, in all 
probability, identical with the medusoids produced from Coryne, as 
observed in Iceland by Professor Steenstrup. The author also 
noticed that in this medusa reproduction took place by germination 
from the tentacles themselves, as also from the tentacular bulbs. He 
had observed the latter mode to occur in his new species of Steen- 
strupia. The development of medusoids from Laomedea f/eniculata 
was next alluded to : in all the cases which the author had himself 
observed, the medusoids were free and detached, nor in any instance 
was he able to corroborate the statement of Loven, " that the medu- 
soids merely expanded at the summit of the *ovigerous vesicle,' 
discharged ova, and then perished." He did not, however, wish to 
deny the correctness of Loven' s description. 

Mr. Patterson congratulated the Association on having obtained 
so good an observer as Mr. Green in this field of inquiry. Professor 
Wyville Thompson stated it as his conviction, that the Naked-eyed 
Medusae were truly species, and not medusoid forms of Sertularian 
zoophytes. The only families of zoophytes producing medusoids with 
which be was acquainted were the Tubulariadae and the Campanu- 
lariadfB. The Rev. ThoTuaa Hmcka \i\^o\x^\. \)aaX. >2cv«i 'cnx^ t».\.wx^ of 
the Gjnmophthalmatous "Medwaaa \ia.d tvo\. ^^\. "Na^tk. ^^'o\.Qii^\.\^\fi^^ 
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and that there was still great reason to helieve them medusoid forms 
of unknown species of zoophytes. 

THE CROCODILE IN CENTRAL AFRICA. 

The Secretary has read to the Zoological Society a paper " On the 
species of Crocodilns inhabiting the rivers Kw6ra and Binue (Niger 
and Ts^da), in Central Africa," by Dr. W. Balfour Baikie. Among 
the zoological collection which Dr. Baikie made during his visit to 
the rivers Kwdra and Binue, in 1854, were several skulls of croco- 
diles, varying in length from 14 to 26 inches. A careful compara- 
tive examination of these showed them all to be possessed of similar 
characters. In various prominent points they resembled C. mar- 
ginatU8f yet in proportional measurements they approach more nearly 
to, while not jdtogether agreeing with, C. vidyains, showing that in 
many characters they are intermediate, and thus either lowering 
these two into mere varieties, or, as Dr. Baikie believed more pro- 
bable, establishing for themselves specific characters. They showed 
the crocodile from the Binuti to be proportionally longer than C. vul- 
garUf and much more so than C inarginatus. Dr. Baikie added a 
few other general characters derived from these skulls, and stated he 
had compared them with twelve others of Indian and American 
species, from all of which they were quite distinct. 

THE NAUTILUS. 

Mr. Cuming has communicated to the Zoological Society a paper 
" On the Nautilus umbilicatus of Lister, " by Dr. A. A. Gould, of 
Boston, U. S. He states that, in looking over the shells of a dealer 
in Boston, he observed three specimens of an umbilicated Nautilus, 
which struck him as differing essentially from the shell commonly 
known as Nautilus umbilicatus. A more careful examination satis- 
fied him that they were quite distinct, and he made out a compara- 
tive description of them, intending to designate the newly- observed 
one by the name texturatus^ on account of its finely reticulated sur- 
face. On the supposition, then, that these are two distinct species. 
Dr. Gould thinks it proper to restrict the term applied by Lister to 
the shell represented by him, and to substitute another for the shell 
ordinarily named u/nbilicatus. The term ** scrobiculatus" indicated 
in manuscript by Solander, adopted by DillWyn, and placed by 
others as a synonym. Dr. Gould considered might be appropriately 
restored to this species. 

TERRIWINKLES. 

Mr. R. Patterson has read to the British Association the follow- 
ing note of the quantity of perri winkles {Litorina litwea) shipped at 
Belfast during the years 1853, 4, 5, and 6, furnished by Mr. Ed- 
mund Getty, Secretary to the Harbour Commissioners of that port. 
Years, Bags. Tons. Bushels. 



1853 . . 


. . 1034 . . 


. . 181 


. . 3102 


lSo4i . . 


. . 2626 . . 


. . 45ft\ . , 


. .., n^n^ 


1855 . . 


. . 2286 . . 


. . 400 


. . . ^^'* 


1856 . . 


786 . . 


. . 1S7 


. . lass 
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Such of these as are not got in the B»y of BelfiMrt, are principaUy 
collected on the coasts of the County Down ; but the " blinks" 
from which they have been deriyed are becoming exhausted, and 
no longer capable of supplying the demand. The quantity of pern- 
winkles deficient is now imported from Stranraer to Belfast, and 
thence re-shipped for London. The local term in the north of 
Ireland for the perri winkle is ** whelk." The " whelk" {Bucdnum 
undatum) is known as the **buckie." 

The reading of this paper led to a general conversation on the 
subject of the habits of marine animals used as food, and the 
me&ods of their conservation. Mr. Patterson, of Bel&st, stated 
that fishermen are generally ignorant of the simplest fact connected 
with the habits of the animals they catch, and stated as an illustra- 
tion, that at Belfast one party of fishermen swore before a court of 
law that flat-fish deposited their spawn on the shore, whilst another 
party swore equally hard that they went out to sea to deposit thdr 
spawn. Professor Kinahan added that a frequent cause of the 
destruction of the Crustacea on our coasts is the occurrence of 
either great heat or cold at the period of the hatching of the spawn. 
The young are hatched in holes and shallow pools on the shore, and 
either heat or cold kills them. Professor Wyville Thompson stated 
that the laws which regulate the development of animal life an 
little understood, and that the naturalist must be careful not to 
promise the fisherman too much. 

LEECHES. 

M. DB QuATREFAGES has recently communicated to the Frendb 
Academy of Sciences a series of important experiments oonceniiBg 
the Preservation of Leeches. From these experiments it appean 
that the Algerian leech, which has been considered greatly in&rkr 
to those of Bordeaux, is quite equal to it in quality, provided premier 
caution is used in exporting it. M. de Quatrefages, however, 
recommends that measures be taken to regulate the trade in Algeria^ 
to prevent its marshes, which are very rich, from being too soon 
exhausted, like those of Hungary and Wallachia. ae further 
recommends an apparatus for preserving leeches, invented by M. 
Vayson, whom the War Department had sent over last year to 
Algeria to explore the marshes. This apparatus consists in a kind 
of large earthen pot, in the shape of a cone with its base downward^ 
pierced with small holes; it is filled with earth taken from the 
swamps ; the pot is placed in an earthen dish containing water to 
the height of about three inches ; this suffices to keep the earth 
within sufficiently moist. The mouth of the vessel is covered with 
gauze. In this apparatus leeches have been kept without nourish- 
ment for a whole year without any mortality. 

THE TOAD, 

Evidence of the oft-asserted fact in natural history, that a Toad 
continuea to live, although depmed oi iood,\\^\>)«xi^^^\^:^\Ma^ 
witneBsed at Kinnahai^ in 3^oea-a\»Te>, ^aa\. ^^«^ ^>d» ^1 '^x. 
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£008*8 sons, on the 12th of Aoffosty 1856^ placeda live toad in a box 
aboat four inches aqnara, ana buried it a foot and a half under 
ground. On the 12th of August, 1857, the box was dug up, 
and on remoying the lid, the toad was found to be alive, and appa- 
veatly m excellent healUi, and walked off as if nothing unusual had 
happened.*— iiivemew Cowrier. 



PHOSFHOBESCENOS OF INSECTS. 

Mb. Thobnton T. Herapath has taken advantage of a recent 
trip to South America, to collect and examine the fire-flies, in order 
to get at the secret of their luminosity. The commonly received 
opinion in regnrd to the source of the light emitted by insects is, 
that it is due to the slow combustion of phosphorus, resembling that 
moduced by gently rubbing a wafer match with the fingers. Mr. 
jBterapath denies this, however, as he was unable, on the application 
oi the most delicate tests, to detect the smallest trace of phospliorus 
in the bodies of these curious little creatures. His opinion is, that 
the light is caused by the burning of a peculiar compound of carbon 
and hydrogen, formed in a special gland. 



BEE-EBSFING. 

Chlobofobk has been applied instead of sulphur to Bees. A cor- 
respondent in the Edinburgh Evening Courant has adopted this plan 
snooessfiilly. The quantity of chloroform required for an ordinary 
hive is the sixth part of an ounce ; a very large hive may take nearly 
a quarter of an ounce. His mode of operation he describes as fol- 
lows : — I place a table opposite to, and about four feet distant 
hem the hive ; on the table I spread a thick linen cloth ; in the 
centre of the table I place a small shallow breakfast plate, which I 
eorer with a piece of wire gauze, to prevent the bees from coming 
in. immediate contact with the chloroform ; and into this plate I pour 
the chloroform. I now quickly and cautiously lift the hive from the 
board on which it is standing, set it down on the top of the table, 
keeping the plate in the centre; cover the hive closely up with 
<^ths, and, in twenty minutes or so, the bees are not only sound 
asleep, but, contrary to what I have seen when they are suffocated 
witiii sulphur, not one is left among the combs ; the whole of them 
are lying helpless on the table. You now remove what honey you 
think fi^ replace the hive in its old stance, and the bees, as they 
recover, will return to their home. A bright, calm, sunny day is 
the best ; and you should commence your operations in the morning, 
before many of the bees be abroad. 



A insw FOOD fob bees. 
Two agriculturists of the Department of the Yar observed in the 
month of May last, that all the bees had left theix hvi^^^ «}i;^<s^<^ 
tbe 2»tter were well filled and exceedingly \ieai'T|, Tqtw^x^a «^^\sav%^ 
tb9 beea returned heavily laden, but on tYie l5i\io^m% "a^srssss^.^ ^^ 
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out again in a direction which was this time carefully noted by the 
farmers. They immediately followed them, and soon arrived at a 
farm where cakes of tilseed, which had been previously subjected to 
the oil press, were being beaten up into a paste with water, to be 
used as manure for potatoes. There they saw their bees clustering 
round the tubs containing the paste. The agriculturists immediately 
procured their bees abundance of this food, and have been rewarded 
with nearly ten times the usual quantity of produce, besides an im- 
mense increase in the reproduction of the insect. 



A NEW KIND OP WAX. 

M. Stanislas Julien, professor of Chinese at the College de 
France, has published an interesting article in the Revue de VCHett 
on an animal substance used by the Chinese instead of Wax. The 
subject is of some importance, since it is in contemplation to intro- 
duce the insect which produces this substance into Algeria. M. 
Julien has found a complete account of the manner of rearing the 
insect, and cultivating the plant on which it lives, in some of the 
Chinese works existing in the Imperial library. There are three 
kinds of plants which afford nourishment to the insect, viz., the rhus 
succedaneum, the ligustrum glabrum, and a kind of hibiscus, akin 
to hibiscus syriacus. The wax insect is white and very small. 
About the beginning of June it climbs up the plant, and feeds upon 
it, gradually depositing upon its branches a kind of slime, which is 
condensed into a sort of white wax, giving the tree the appearance 
of being covered with hoarfrost. This is scraped off towards the 
end of August ; it would be too late to do so after the first week 
of September, since it would adhere too firmly to the bark. After 
it is collected, it is melted in boiling water, and strained through a 
cloth. The wax thus obtained is incorporated with one-hundredth 
part of its weight of oil, and then used for candles, which are much 
superior to common wax tapers. When the insects grow old, they 
turn from white to red and brown ; they then congregate and hang 
from the branches in clusters. In the first stage of its existence, 
the insect is no bigger than a grain of millet, but it grows in time 
to the size of a hen's egg ; so at least the Chinese author says. When 
it is about to lay its eggs, it forms a kind of shell, which it fills 
with very minute white eggs. These are collected in the beginning 
of May, wrapped up in ginger leaves, and suspended to the branches 
of the tree. Care must be taken to prevent the ants from destroy- 
ing the eggs. 



SPONGES, 

Mr. Bowerbank has read to the Royal Society a paper " On the 

Anatomy and Physiology of the Spongiadse." The author rejects 

the arrnngement of Spongiadse by Lamarck, which is based entirely 

on external form, and is whoUy \tiadec\viaXift iox ^iJc«i ^%«scv\s:\\\a^AS!scL q€ 

species. The classification adop\«d. \)^ T>t%. ¥\«E:va%, <^x»a5s «i^ 
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Johnston, dependent more especially on the chemical constituents 
of those bodies, is far too limited to be applied to generic characters. 
The author has, therefore, for this purpose rejected both systems, 
and has retained the latter odo for forming primary divisions only ; 
and he purposes founding the generic characters principally on the 
organic structure and mode of arrangement of the skeleton, in 
accordance with the practice so generally adopted by naturalists with 
regard to many of the higher classes of animals. TetJiea, Geodia, 
Dysidea, and a few others, are the only well-defined genera that have 
yet been established ; while others, such as Halickondriaf even in 
the narrow circle of the list of British species, contain at least ten 
distinct modes of arrangement of the skeleton, each of which is 
constant and well-defined in its character. 

It is not intended to propose the rejection of any of the well- 
establinhed genera of preceding authorities, but to confine each 
genus strictly within the bounds indicated by the peculiar mode of 
structure of the skeleton which exists in that species of sponge 
which is the oldest-established and best-known type of the genus, 
and to refer all others that may distinctly differ from that type to 
the new genera founded on structural principles. 

It is proposed to characterize the elementary tissues in the follow- 
ing order : — 1. Spicula. 2. K era tode or homy substance. 3. Mem- 
branous tissues. 4. Fibrous tissues. 5. Cellular tissues. 6. 
Sarcode. 

And, in the second place, to treat of the organization and phy- 
siology in the following order: — 1. The skeleton. 2. The sarcadous 
system. 8. The interstitial canals. 4. The intermarginal cavities. 
6. The dermal membrane. 6. The pores. 7. The oscula. 8. Inha- 
lation and exhalation. 9. Nutrition. 10. Cilia and ciliary action. 
11. Reproduction, gemmules, &c. 

And to conclude with observations on the generic characters. 
. The author then proceeds to describe the specula, which he states 
are essentially different in character from the fibres of the sponge, 
although the latter may be equally siliceous with the former. How- 
ever closely the spicula may be brought into contact with each other, 
or with siliceous fibre, they appear never to unite or anastomose ; 
while the fibre, whether siliceous or keratose, always anastomoses 
when it comes in contact with other parts of its own body or with 
those of its own species. A detailed description is given of the 
origin and progressive development of these organs, from which it 
is inferred that they are the homologues of the bones in the higher 
classes of animals, and that the foi-ms they assume are always of an 
organic type, never crystalline or angular : and the same forms of 
spicula ai-e found composed of either silex or carbonate of lime, 
demonstrating the fact that the deposits of earthy matter are in- 
fluenced by the laws of animal organization only, and never by those 
of inorganic or crystalline arrangement. 

Each species of sponge has, not one form of s^IcuVxtkn. «v\-^ ^ ^o^isbSN^j 

dispersed throughout ita whole substance, WY., OTv>i>MieoTAx;s.\"^ ^^fe-sg^ca^a 

parts have their appropriate forms *, and Wiwa "w^ ^x\^ 'Oaa.X. "v^^^^ "^^^^ 
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often three, four, or eyen more fannB of ipicnla in the aame indi- 
vidual. The author, tberefoce, in deeoribiDg. ihem, proposes to 
treat of these organs in the followiziff order : — ^1. ^cula <^ the 
skeleton. 2. Connecting spicula. 8. Defensive spioula. 4. Spicula 
of the membranes. 5. Spicula of the saroode. 6. Spicula of the 
gemmules. — For the entire paper, see the Proceedings of the Boyal 
Society. 

MOLLUSCA, THEIB KUMBSB. 

Colonel Pobtlock, in his late address to the Qecdogical Sodetj^ 
states, on the excellent authority of Desbayes, that the known 
species of living mollusca have increased fourfold within the last 
thu^y years— from 5000 to 20,000. The list of fossil moUuaca has 
probably been enlarged in a still greater proportion withm the 
same period. 

BOTANY. 

ALTEBNATION OF PLANTS AND ANIICALB. 

A PAPEB has been read to the British Association ''On the 
Alternation of Generations and Parthenogenesis in Plants and 
Animals,'' by Dr. Lankester. After alluding to the phenomena of 
" Alternation'' as described by Steenstrup in the Entoioa^ MednsiB^ 
and Sertularian polyps, and to the phenomena of Parthenogenesii^ 
described by Owen and Yon Siebold, the author concludes his paper 
as follows : — "If we turn now to the vegetable kingdom, we mid 
perfectly analogous phenomena presenting themselves. In &efc, the 
modifications of the reproductive function, which have recenttf 
excited so much surprise in the animal kingdom, are the normal 
forms of the function among plants. In the roots and branches of a 
tree we have a gigantic 'nurse,' and the buds are its progtenr. 
Just as we find t^ same secondary products called 'gemma^'m 
animals either remaining adherent to their parent-stocks, as in Urn 
Sertularian and other zoophytes, or floating oS, as in Hydra tad 
many others, so we find the buds of plants remaining attached to the 
tree, or becoming separated from it. Just, too, as we find a diffivenfe 
form assumed by the secondary ofi&pring of the 'nurse,' as in the 
scolex-head of the cystic- worm, so we filnd in such cases as those 
presented by the 'bulbillus,' the 'bulb,' and ihe 'c^rule,' diffenni 
forms assumed by parts having the same relations in the plant as in 
the animal. So likewise in the plant we find a greater change of the 
secondary ofiGspring taking place, when sexes are developed and 
flowers are produced, and the hermaphrodite flower, with its stameoi 
and pistils, is the representative of the segments (proglottides) of the 
tape-worm, with its male and female apparatus in a common en* 
velope. We may go yet further with our analogies in the vegetable 
kingdom. Here also we have numerous cases in which the germ-oel^ 
the ovule, is produced, and developes within itself an embryo quite 
independent of the influence of tYie wg^xm-cK^, \^ V^OdsoLr *\!W 
paper was illustrated by the loYLowins daaygtMo.-, — 
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(BeprodnctiTe force actinsp 
throngii simikr odfa.) 

It is represented in— 

A. Plants by Phytoids. 
1. Isophytoids. 

Buds. 
SL AllophTtoids. 
Bulbim. 
Bulbs. 
Spomles, &e. 

B. A^^*"*^^* by Zooids. 

1. IsosooidA. 
OemSf or buds. 

2. AUozooids. 
Kurses (Steenitrup). 
A^iamosooids (Huxley), 
Virgin Aphides (Owen), 
Agamic eggs (Lubbock). 
Drone Bees (Siebold). 






HxTSBOAnrxfu. 

(Beprodnotire force acting 
tbroug^ dissimilar eells, 
sperm-cells uid germ-eells.) 
It is represented in— 

A. Plants by 

1. Gynophytoids. 
Female flowers. 
Fistillidia, ko. 

2. Androphytoids. 
Male flowers. 
Antheridia, &o. 

3. Androgynophytoids. 
Hermaphrodite flbwers. 

B. In animals— 

1. Oynozooids. 
Females. 

2. Androzooids. 
Males. 

3. Androgynozooids. 
Hermaphrodites. 



Ftofesior Allman thought Dr. Lankester*B nomenclature very 
deax uid intelligible ; and he believed by its aid inquiries into the 
curious and difficult subject he had brought before the Section 
wpnld be facilitated. Dr. Baird could confirm the statements made 
by Pr. Lankester with regard to the Entomostrecous Crustacea. 
iJ tiie case of the ordinary Dajphina p\dex, he had observed seven 
generations of young without the existence of nudes amongst them. 



VEOETABLI PASTHENOGENESIB. 

The production of perfect germinating seeds in plants without the 
contact of pollen was noticed long ago by various vegetable phy- 
siologists ; but the occurrence of this vegetable parthenogenesis was 
considered doubtful by subsequent authors, and the statements were 
attributed to imperfect observations. Of late, however, these 
statements of old authors have been confirmed by very careful exa- 
mination of plants of Ccdehogyne, Ccmnabis, and MercuricUia ; and 
Dr. Radlkofer has recently published a paper, in which he states, 
ft^ very accurate experiments and dissections, that he is satisfied 
that true parthenogenesis does take place in plants. To Mr. Smithy 
at Kew, the botanical world is indebted for the first observation on 
the plants of Coelebogyne, and these plants have been made the 
subject of experiment by Hadlkofer. — Edinburgh New Philosophical 
Jeumal, No. 10. 

Naudin has lately confirmed the views of Bemhardi and others 
relative to Vegetable Parthenogenesis, or the production of fertile 
seeds without the contact of pollen. He performed experiments on 
the pistilliferous plants of Hemp and Bryony, as well as on plants of 
£dbalium Flaterium and Bicinua comm.v,nii, — Compter Rtud-u*. 
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VITALITY OF BBBDa. 

Db. Daubent has read to ihe British Association a final Beport 
on the Vitality of Seeds. He stated that about sixteen years since, 
Mr. Strickland and others, and himself, suggested the advisability 
of instituting experiments for the purpose of ascertaining, as far 
as possible, the terms to which different seeds would retain their 
vitality. They were all well aware of the statements as to 
the germination of mummy seeds, and it was with the view 
of determining the various questions which arose that a commit- 
tee was formed in 1840 to make experiments, which were made 
in the following manner : — A considerable number of seeds of as many 
kinds as could be procured were placed in porous stone jars, covered 
so as to exclude insects and rapid circulation of air, and so as to 
secure a slow circulation. The experiment had been carried on for 
seventeen years, and each year a Report was given, stating the 
number of seeds which had germinated, which were resown unidl 
their vitality ceased. As the seeds which had originally been pro- 
cured had, with the exception of four, lost vitality, the inquiries 
were considered to have come to a close, and the final Beport was 
brought forward. He submitted a pa[>er to the meeting containing 
a general summary of the experiments from 1841 to 1857, and a 
tabular statement, showing the relative vitality of different kinds of 
seeds, from which it would be seen that the greater number of seeds 
lost their vitality at eight years, and that forty-three years was the 
longest period to which they retained it. The experiments made by 
the Association did not confirm the common belief regarding the 
indefinite vitality of certain seeds — for instance, the mummy seed. 
If any naturalist would suggest a better mode of preserving the 
plants, it would be well to institute a new set of experiments ; but 
as far as was at present known, the plan that was adopted was the 
most likely to preserve their vitality. 

Dr. Lankester observed that the Report was very valuable, but that 
the result was not in accordance with what vegetable physiolo^ts 
would expect. The question, however, was, whether the Beport 
settled the mooted point of the duration of vitality in seeds. As to 
the mummy seeds, too much care could not be taken in relating such 
cases. It was not sufficient to get a parcel of seeds from a mummy 
and put them in the ground ; the mummy should be got out of this 
tomb, because no one could say what might not occur during the 
transfer of the mummy-case; so that unless some person quite 
capable of making the experiment should unrol the mummy with 
his own hands, plant the seeds, and keep them constantly under his 
own supervision, the experiment should not be considered satisfactoiy. 

Dr. Steele, in confirmation of Dr. Daubeny's observation, saio, 
that in the course of last year Mr. John Ball sent through his 
brother to him (Dr. Steele) a packet of wheat which had been taken 
out of a rnnn^myr. casc. Hc scut the whcat, which was in a vase in 
the e* -^ore, the curator of the Royal Dublin Society's 

Os* 1, who "had tvWd l\i^m ^\NiXi ^ ^«i >&Xk.<;^^\ftd^e 

^ MeSBedy but not oue oi ^Jiieva. '^^^^XaXft^. 
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Dr. Daubeny observed, that he should have mentioned that thej 
had tried seeds taken from mummies, and in no instance did they 
vegetate. 

The following interesting statement upon this much-vexed ques- 
tion has appeared in OcUignani^s Messenger : — 

*'It has long been a disputed question among botanists, whether 
the uniformity existing in the vegetation of differeut islands and 
continents having no other communication with each other but a 
wide expanse of ocean, is owing to a special creation in each instance, 
or to an interchange of seeds transported from one shore to another 
by the waters of the sea. M. Ch. Martens, professor at Montpellier, 
in a letter to M. Flourens, recently communicated to the A<»demy 
of Sciences, gives an account of certain experiments he has instituted 
for the purpose of ascertaining — First, whether many kinds of 
seeds are specifically lighter than sea-water, so as to swim on the 
surface ; and, secondly, whether, after having undergone the actioa 
of sea- water for a certain length of time, they are still in a condition 
to germinate. With regard to the firstquestion, M. Martens has found 
that out of a certain number of different kinds of fresh seeds, chiefly of 
a large size, taken at random, two-thirds will swim on the waters of 
the Mediterranean, the density of which is 1 '0258. To ascertain 
the second question, M. Martens caused a large box of sheet-iron te 
be made, divided into 100 compartments. Ninety-eight of these 
compartments received a certain number of seeds of different kinds, 
and the apparatus thus prepared was fastened to a buoy. A large 
number of minute holes pierced in the sides of the box allowed the 
water free ingress and egress, without any danger of the seeds being 
washed away. After a lapse of six weeks, the box was taken out of 
the sea and opened, when out of the 98 kinds of seeds, 41 were 
found completely rotten. The remaining 57 kinds were immediately 
sown in pots filled with earth taken from a heath. Of these 35 
kinds only germinated, including 17 of those which are specifically 
heavier than sea-water, and could not therefore be transported to 
any distance ; so that, out of 98 species, 18 only might germinate 
after a six weeks* voyage, under the most favourable circumstances. 
Kepeating the experiment with the 35 kinds which had resisted the 
action of sea- water for this space of time, M. Martens left them for 
three months exposed to its action, and then found 11 in a rotten 
state ; of the other 23, only nine germinated, two of which were 
specifically heavier than sea- water ; so that after a three months^ 
sojourn in the sea, a period most likely to be the usual one, seven 
kinds only out of 98 might have some chance of germinating. 
The Ricinus communis and Cucurbita pepo are among the number. 
Now, if all the dangers be taken into consideration to which a seed 
mast be exposed during a long voyage, as well as the difficulties it 
must meet with to find a congenial soil on landing, with other cir- 
cumstances calculated to promote its germination and subsequetkt 
preservation from destruction, M. Marttiua cowcVa^^'a, ■^WXv'^. fe^i?^. 
De Candolle, that the transportation o? aeeda \i^ %^^ \sx»a\.\v«^'&V'5s.^ 
a very email share in the propagation ol ^A&xiY.^ \jc> o'Ocvsx ^^^x«^> "^^ 

CI 
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that the hypothesis of simultaneoiis creatioiis in diflferait parts of 
the globe acquires much probalMlitj." 

EOTFTIAN WHEAT. 

Some stalks of wheat have been hiid before the French Academy of 
Sciences : they had been derived from five grains found in an Egyp- 
tian tomb by a Monsieur Drouilard (since deceased) ; they were sown 
in 1849« and yielded a return of 1200 for 1. Since 1853, grains 
of this wheat have been pretty widdy disseminated, and the results 
of various experiments upon it, made under the direction of the 
local authorities, and of certain members of the Agricultural Society 
of Morlaix, nominated by the Sub-Prefect to inquire into the subjeoiy 
were submitted to the Academy. They are in substance as 
follow : — Sown broadcast on one-half of a piece of land, of wbidi 
the other half was sown with the common wheat of the countiy, 1^ 
return was 60 for 1, while that of the latter was 15 for 1 ; and the 
mean return in France is 7 or 8 for 1. The same Egyptian wheat, 
sown grain by grain in a line, gave a return of 556 for 1. The 
wheat, since its fecundity became known, has been much in request, 
and is sold at four or five times the price of common wheat. Hie 
stalks submitted to the Academy were more than two metres (6} 
feet) in length, and each carried firom 20 to 40 fine ears. 

METHOD OF FREBEBVINa PLANTS OF THBIB ITATUBAL FOBM 
AND OOLOUB. 

The plant to be operated on should be placed in a box, in sndi a 
manner as to preserve the natural disposition of its parts. The fine 
sawdust (perfectly dry) of box, or other hard wood, is then to be 
carefully sprinkled over it, taking care not to shift the position of 
the leaves. Every part of the plant must be completdy covered 
¥dth the dust. Several plants may be dried in one box — avoiding 
contact, however. The plants to be preserved ought to be quite 
fresh when put into the box ; if they be lax, pla^ the stems in 
water till the vessels again distend and recover their natural fiirn- 
ness. About a fortnight in the dust is sufficient to dry the plants 
in summer (in a natural heat) ; succulent plants require longer. To 
assist in freeing the plants from the sawdust, the box may be made 
with a wire grating and sliding bottom ; slightly shake the plant to 
free it fix>m the dust ; what still adheres may be brushed off witii 
a soft hair pencil. — T. R. Marshall, in the Proceedings of the Botameai 
Society of Edinhurgh. 

MODE OF DBYINO SUCCULENT PLANTS. 

M. Motley, in writing from Borneo, states, that he believes he has 
found out the right way of drying succulent plants, and such as aie 
apt to come to pieces. He had previously tried hot water, but that 
roade the specimens mould ; then a hot iron, but that was tedious, 
and it spoiled the flower ; prickmg \Aie \«8.'Nr«& mth a penknife or 
fork WBs of use, but the specVmena XooVl^^ xmsMgoJfit^ ^\«t NX. \ 'kbA^ 
43itlonde of calcium was too tTO\i\>\fifiome. "Hl^ tisjw ^^^o^^^^ ^^aoiNa 
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into * large bottle of weak spirit for one night. This kills them, and 

. -an endosmose goes on in the tissues, which breaks them up, and 

makes them dry as quickly as other plants. — Hooker* 8 Kew Journal, 

A NEW VEGETABLE FBINCIPLE. 

M. DE LuoA has communicated to the French Academy of 
Sciences his discovery of the poisonous principle of the q/clamen 
Europceum, or common sowbread. This tuberculous plant has long l)een 
used in medicine as a violent purgative, and externally as a resolvent 
and a remedy for the earache ; but it was not known that it con- 
tained a powerful poison producing effects not unlike those of the 
curara, which the Indians of the Itio Negro use to poison their 
arrows with. M. de Luca obtains it by digesting the root for 45 
days in alcohol, then pounding the root, digesting it again in a fresh 
quantity of alcohol, and repeating this process until the pulp had 
lost its acrid taste. All the tinctures thus obtained are then left to 
spontaneous evaporation in a cellar. At the end of about 40 days a 
whitish substance is deposited, which, after being repeatedly washed 
in boiling alcohol, is left to dry in the dark. The cyclamine, or vege- 
table base of the cyclamen thus produced, is wlute, opaque, and 
brittle, and emits no particular smell ; it absorbs the humidity of the 
air, becomes transparent and gelatinous in water, and assumes a 
dark colour when exposed to the action of light. It is a curious 
fact that, while pigs can eat any quantity of the root with impunity, 
not only the active principle itself but even the natural juice of the 
root, acts as a poison on small fish, if mixed with the water in which 
they are in the proportion of 1 to 3000. Four grammes of the juice 
injected into the trachea of a rabbit caused it to die in convulsions 
in the course of ten minutes. Bromine appears to be an antidote 
to this poison, or at least to mitigate its effects considerably ; it 
has the same neutralizing power over the curara poison. — GaUff- 
nam's Messenger, 

A NEW VEGETABLE 6BEEN. 

The attention of silk dyers has of late been turned to a new kind 
-of bluish-green imported from China, and which produces a beauti- 
ful effect by candle-light. The composition of this green has tried 
the ingenuity of chemists, many of whom are now engaged in seeking 
a substitute equal in quality to this Chinese produce, and offering the 
advantage of a lower price, since the original article is sold at the 
enormous rate of 500f. per kilogi-amme. M. de Montigny, French 
Consul in China, having received instructions from the Minister of 
Commerce to obtain infoiToation on the subject^ at length succeeded 
in obtaining, in 1854, the seeds of the plant which produces this 
.green, and sent them to Paris. This year, the Chamber of Com- 
merce, at Lyons, has received a valuable communication from 
Father Helot, a Missionary in China, on the cultivation of this 
plant, which he calls the Khamnus Sinenaia ^Iwim-bxto-zaVcv^^Yorasi^. 
J6 18 a species of adder tree, rising to the Yie\g)Q.\. oi^oxcv^ HsirN* \»^ 
feetj, and there is every reason to believe tVi2A. ^^e cs^qmt va. o^'ssiytfs^ 

Q2 
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may be obtained from some plant of the same family indigenous in 
France. With this view, the Chamber of Commerce at Lyons has 
offered a prize of 60a0f. for the discovery of a process by which the 
China green may be produced at a cost not exceeding lOOf. per kilo- 
gramme. — Galigjiani*8 Mettenger, 

THE FLORA OF INDIA. 

Db. Hookbb has read to the Linusean Society a paper, contributed 
by himself, Mr. Thomson, and Mr. Bentham, on the Flora of India, 
in the course of which regret was expressed that so little attention \ 
had been paid to the subject, and some remarks were made on the 
extension of genera without sufficiently marked distinctions. Mr. 
Westwood coincided in the want of limitation being made to divi- 
sions of genera and species, which were become so numerous that it 
was impossible to recollect them. In entomology this was more 
apparent than in botany, for the number of species in a single genus 
sometimes exceeded 10,000. He sugg^ted that it would be de- 
sirable to have an authenticated, popular botanical work, in which 
the broader distinctions only should be marked, so that the study of 
botany might be more attractive to officers in the East Indies. The 
notion of a popular work on botany received no encouragement from 
Dr. Hooker, who expressed himself opposed to popidarizing the 
study in the way proposed. 

FOOD AND OBAIN OF INDIA. * 

A PAPER has been I'ead to the Society of Arts, " On the Compo* 
sition and Relative Value of the Food G-rains of India," by Dr. 
Forbes Watson. The author began by stating that the researches 
on which his paper was chiefly founded had been conducted under 
orders received from the directors of the East India Company. In 
the plains of Upper India to the west, in Guzerat and Scinde, wheat 
is extensively cultivated, and in the north, along with barley, con- 
stitutes the common food of the people ; whereas in the south, 
wheat, for the most part, is a luxury which the poor man cannot 
reach. Thus, also, rice at the deltas, and by the sides of large 
rivers, is the chief food of the million ; but pass inland some du- 
tance, and millet, which experience and science have shown to be itt 
some respects superior to rice, is found to be the ordinary diet. 
Bice contains but a small portion of nitrogenous matter; and 
although it is the popular notion that it forms the diet of almost all 
the inhabitants of the East, it is found that nature has prompted 
them in many instances to add one or other of the numerous pulses 
produced there, in quantity sufficient to supply to the starchy rice 
the requisite amount of nitrogen, containing, as many of these do, 
nearly twice as much of that essential element as wheat, lliese 
pulses accordingly occupy a most important position in the food 
catalogue of the coiintiy, and are, in fact, to the Brahmin what beef 
and other meats are iu us. In tYie Ind^Ti -^xjAaea, the proportion of 
non-nitrogenoxia and nitrogenous coxa^ovmAa ^^%fv«i VrotEL ^ \!^!^ 
more than two up to about three oi \3a© loxmec \» o\a ^l^i^s^Nai^x, 
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and there is one bean in which the proportion of nitrogenous matter 
is greater than in flesh itself. With regard to the value and pre- 
eminent importance to India of its agricultural products, it appears 
that, according to returns, the total value of the agricultural pro- 
ducts exported from India in 1853 amounted to 17,484, 183^., 
representing more than four- fifths of the then entire value 
(21,519,861^.) of Indian commerce. Of this sum 889, 040^. is laid 
down as that received for the grain products of the soil. It has 
therefore with reason been said, that the greatness of India in the 
world's estimation depends on her agriculture, and that for her 
future prosperity and progress reliance can only be placed on the 
improved cultivation of her soil, and on the facilities that may be 
afforded to enable her tx> bring her products to the best markets at 
the lowest possible expense. The paper was extensively illustrated 
by tables, showing the nutritive value of the various grains. 

THE SACRED BEAN OF INDIA. 

A PAFEB has been read to the British Association, *' On the 
Lotus or Sacred Bean of India," by Dr. Buist, communicated by 
Dr. Norton Shaw. This plant belongs to the natural order Nelum- 
biacse, and is allied to the water lilies, and is the Nelumbium speciosum 
of botanists. Dr. Buist states that there are three species of this 
genus at least. The only variety he has observed in India is one 
with pale rose-coloured flowers, which when full blown, but not open^ 
forms a globe of from 6 to 7 inches in diameter. The leaf is from 
14 to 16 inches long, the leaf and flower-stalks together from 6 to 
S feet in length. The leaf and flower-stalks abound in spiral 
-vessels, which Dr. Wright says are extracted and burnt by the 
Hindds in the lamps placed before the shrines of their gods. Dr. 
Buist, however, states his conviction that all the spirals of all the 
lotuses of India, from the Himalayas to the Line, would not make 
•& lamp- wick a yard long the thickness of the finger. The stalks are 
full of air, the leaves buoyant and floating, the flowers small, like 
the Tonquin bean. After describing the external appearance and ■ 
uses of the plant, the author proceeded to describe — 1. The vntemal 
gtructure of the rooty flower, and l^af stems. The stalks are filled 
-with air, and in their construction care is taken to prevent the per- 
colation or introduction of water. 2. Repulsion of water from the 
leaves. This depends upon the purface of the leaves being covered 
^th a fine fur of silvery hair, like papillae, which, when magnified, 
show themselves in the form of a succession of beads, diminishing in 
size towards the apex. It is this structure which entangles and 
retains the air, and thus obtains a high degree of buoyancy. It is 
the same structure which enables the rose, clover, and young 
4»kbbage -leaves, young shoots of grain and grass, to exhibit the 
pearly forms of dew-drops, and to repel water from their surfiice. 
The same structm-e performs the same function in the wtl^ c:^ 
diving birds. 3. Respiration of the lot^wl• ^\i^ \q\.\» \«a.N^"& ^^-vv- 
jsftADtljr give out air from their surface, ^\i\Ci\i TiT.'^\sasX» \aA ^'a^* 
examined. He found that one pUnt gSb^e oxiA. fea«v ^ ^"^^ ^Nkb^ 
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83 cubic inches of air in an hour. The greatest quantity of thi9 
air was given off two hours after sunrise. 

CULTIVATION OP THE CINCHONA TREE IN JAVA. 

An official Report on the Cultivation of the Cinchona Tree in 
Java has reached Calcutta. The success of this important expe- 
riment is stated to have been complete, and Java may in a few years 
furnish a large supply of quinine to India as well as to Europe. A 
local journal observes upon this subject : — " It may be as well to 
remind the Government, if really in earnest as to obtaining a supply 
of this invaluable medicine in their own territories, that two in- 
digenous species of cinchona have been described by Indian 
botanists. Whatever exertions may be made — and they are not 
likely to be very great — ^it must take many years before the South 
American tree, should it succeed in India, can be large enough for 
use. In the meantime, why are not experiments made with the 
bark of the indigenous species? A short time would deternune 
whether its properties are similar to those of the Peruvian tree or 
not, and the expense of ascertaining this important fact would be a 
mere trifle." — The Homewa/rd Mail, 



THE AOBICULTtTRAL OABDEN AT OIBENCESTEB. 

Db. Lankesteb has read to the British Association a Beport 
from Professor Buckman, *' On the Growth of Plants in the Agri- i 
cultural Garden at Cirencester." The Report contained an account 
of the continuation of the experiments laid before the Association at 
the Cheltenham Meeting. In the present series of experiments, the 
reporter believed he had successfully proved that many species of 
plants regarded as species by botanists were only varieties or hybrid 
forms. Thus, he had produced Avena sativa from Avena faiuts, 
Symphytum, officinale from Symphytvm aaperrirmimf and many others. 
He had not succeeded in producing wheat from any species of 
^gilops. He also recorded some experiments on the growth of the 
potato and other edible plants, as scorzonera, yams, &c. 

Mr. Babington stated, that although Professor Buckman*s expe- 
riments had been very laboriously performed, he had the conviction 
that he had not been sufficiently careful in excluding all sources of 
error as to render his experiments conclusive. No precaution had 
been taken to prevent the traveUing of the plants from one bed to 
another by seeds or buds, or to prevent hybridization by insects and ' 
wind conveying the pollen of one plant to another. ProfesBor 
Buckman was more anxious to establish identities than diffsrenoes, 
and in his anxiety to do so had actually referred to species which 
botanists generally did not think existed. His experiments on the 
conversion of the wild into the common parsnip, and the vrild into 
the cultivated oat, were very interesting. 

THR QB.ABY. "KlilCclM. 

Ajt important Report on t\i\a 8u\>iec\,V«A\iefeXL<^TsvxDL\ai\«fcX«aL\ftS^^ 
StnaVt^ d'Encouragement pour YlIi^via\.T^«>^^«^AOT^«^\il>^.^fc(^^^ 
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in the name of the committee appointed by the Society to decide 
whether the prizes offered by it for the discovery of a remedy against 
the potato blight shonld be awarded or not. From this Report it 
appears that sul^^ur is at length proved to be the only efficacious 
and infallible remedy against the ravages of the oidittm Tuckeri, and 
that the prize of 10,000fr. offered by the French Government in 
conjunction with the Society is joiniJy due — 1st. to Mr. Kyle, an 
English horticulturist, who first applied sulphur to this purpose in 
1848 ; 2nd. to M. Duchartre, Professor of Agronomy at Versailles, 
who fii'st introduced the method in France ; 3rd. to M. Qontier, a 
h(»iiculturist at Montrouge, near Paris, who was the first to apply 
it on a large scale ; and 4th. to M. Henry Mar^s, Secretary to the 
Society of Agriculture of the Department of the H^rault, who by 
numerous experiments has proved the superiority of sulphur over 
all other agents previously tried, and pointed out the surest and 
most economical way of applying it. 

SUFPOBED BEMEDT FOB HTDBOFHOBIA. 

The following appears in the Opinione of Turin : — ** A missionary 
who has just returned from Ghma states that, in that country, a 
kind of polygala is successfally used as a cure for hydrophobia. 
This plant has thick leaves, and its stem contains a milky juice ; it 
grows to the height of two feet, with a thickness like that of a goose- 
quilL The flowers are small, and of nearly the same colour as thd 
leaves. Its root is perennial, and annually produces new shoots 
and stems. There are several kinds of polygida in Europe, two of 
which are used in medicine against the bite of reptiles. In order to 
apply this plant as a remedy, the Chinese gather a handful of the 
stalks, crush them, and cook them in water in which about two 
pounds of raw rice have been washed. The decoction is effected by 
means of a water bath. The juice is then strained, and half a quart 
of it is administered to the patient, if he be an adult, and this 
draught is continued for several days, gradually diminishing the 
dose. Sometimes a single dose suffices for a radical cure. It is also 
administered to animals with their food, large cattle requiring a much 
kxg^ quantity. 

BOO-PLANTS OP IBELAIfD. 

Mb. D. Moobb, Curator of the Boyal Dublin Society's Carden, 
Glasnevin, has read to the British Association a paper entitled 
ObtervcUioTis on PUmts whichy by their Qrowth amd becomposiiion, 
farm Ihe Twrf in Jrdand, He observed that, although much has 
been written and reported on the bogs of Ireland, singiSarly enough 
no person had yet given any intelligible account of the plants which 
form them. He divided the varieties of bog into red bog, brown, 
black, and mountain bog, carefully stating tiie plants which formed 
each. He considers the red bog to have been formed on the sites of 
ancient lochs or deep morasses, of which upYrexdft oi qtw<^\ssS!S^<^\^. ^ 
acrea exist in Ireland, more than two-lYorda oi ^\as^«Kk ^sto»^*^ 
weat of the Biver Shannon, according to t\i© -w^otNa o1 HJoa ^sraosssssar 
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lioners. The black bog he considered to have been formed on the 
sites of ancient forests, as was evident from the number of roots 
and stems he has found therein. He did not consider the idea 
correct, of species having once flourished on those bogs which have 
since died out and been replaced by others. His opinion was, that 
the Irish bogs were of too recent a date, and tliat ■ we had ail the 
plants existing yet in Ireland which have formed them, with the 
exception, probably, of Lough Neagh, which may have been ante- 
rior to the glacial epoch of geologists ; hut he thought it must be 
exceedingly hazardous to state what the species were which formed 
the fossilized wood found there. Mr. Moore, in allusion to this 
portion of his paper, stated that there still exist a few trees of the 
ancient Scotch fir on the Earl of Arran's property in the CJounty 
Mayo, which once formed such extensive forests in Ireland. 



ECONOMICAL USES OF TIMBER. 

M. Kreuter, in reporting on the Timber shown at the late Paris 
Exhibition, states that France requires annually for the Imperial 
navy 1,200,000 cubic feet of oak timber, and for the commercial 
navy 1,400,000 cubic feet. Britain requires five times as mudi, 
and America still more. There was at the Exhibition the model of 
a ship at present being built in Britain under the du*ection of 
M. Brunei, and intended for the Australian trade, which requires 
644,000 cubic feet of solid timber for its construction. The timber 
consumed for railway sleepers is now enormous. A sleeper measures 
3 cubic feet, and one mile of single rails requires about 8000 sleepers, 
which last on an average five years. Hence 1600 of these sleepers 
zequire changing annually. For 100 miles this will amount to 
160,000. 

VINES AND WINES. 

When Chaptal was Minister of the Interior in France, he planted 
1200 different species of vines, from the French provinces alone^ in 
the garden of the Luxembourg. Thus, every species is cajpable of 
yielding several different grapes, according to the varieties of soil 
and cultivation. One cluster covered with a bell of dark glass is 
totally unlike another from the same branch exposed to the light. 
The sunny side of the Johannisberg affords a produce far richer and 
more fragrant than that from the opposite side of the mountaiiL 
In all cases, however, the juice is colourless. But what, in a 
chemical sense, are grapes ? The juice is a combination of sugar, 
gelatine, gum, fat, wax, vegetable albumen and gluten, tartaric add, 
cream of tartar, and lime ; racemic, silicic and malic acid, oxide fi 
manganese and iron, sulphate of potash, ordinary salt, phosphate dT 
lime, and magnesia may also exist. No other ingredients have been 
discovered, but some must exist in small quantities — ^producing the 
vinous smell common to all wine, and the aroma and flavour pecu-. 
liar to each quality in almost unlimited variety. These essentials 
have hitherto eluded analysis. TVie^ td».^ \ift ^«cvs^, 'va. ^syccA, in- 
stsLDces, from the skins, wben t\iey aie ^S^oNne^, ^a '"ca. x^^^vafc^Vi 
ferment with the juice ; but even. \3a\B ^oSjqX. S& NixA'assAsA^ '^^aa 
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Farieties of wine depend not only on the constituents of the original 
plant, but on the composition of the soil, and 100 processes which 
follow the juice until it is decanted upon the dinner- table. The 
soil whence the Burgundy comes is a clayey lime, that of champagne 
a more thorough lime ; Hermitage is yielded by a granitic, Medoc 
by a sandy, and Yin de la Gaude by a slaty soil. The additional 
influence of artificial appliances is important. Fetid manures, such 
as the mud and refuse of great towns, destroy the perfume of the 
wine ; wool, hair, and bone-black, which are inodorous and decom- 
pose slowly, improve it. In the preparation of some wines, the 
skins and stones, and in many cases the stalks, are allowed to fer- 
ment with the juice, the purple and white skins yielding tannic acid, 
while only in the former does any colouring matter exist. A con- 
siderable quantity of white wax may be obtained from grape skins, 
by means of boiling alcohol. The stones are remai-kable as contain- 
ing a considerable quantity both of tannic acid and of a fatty oil 
the amount of which Ray reckons at more than ten millions of 
pounds weight annually for France alone. He considers it as well 
suited for food as for burning. Bender, of Coblentz, convinced him- 
self that it was not worth the expense of pressing. Zeimer found 
it disagreeable to smell and taste ; but it has been suggested by 
others to roast grape stones, and use them instead of coffee. The 
stalks have a sharp, astringent flavour, and if treated with water 
and salt of oxide of iron, yield tannic acid. 

NEW METHOD OP OBTAINING SILK. 

It appears from the Indian journals that some slight notice has 
been taken of an Italian discovery, already practic^dly and exten- 
sively carried out in France and in Syria, for obtaining Silk, at a 
most moderate cost, direct from the bark of the mulberry- tree, and for 
converting the bulky residue, after the silk has been extracted, into 
a pulp suited, better than most, materials, for the manufacture of 
paper. The process has been secured by patent in England and in 
France, and by an Imperial firman in Turkey ; and steps are about 
to be adopted for taking advantage of an extension of the patent 
laws into India, to secure the right of the process to the discoverers, 
and to work it in that country. In Bengal alone millions of mulberry 
plants, which would yield tons of silk and of pulp, are now next to 
thrown away — that is, employed as fire-wood, because no other use 
has hitherto been found for them. In some parts of Bombay, in 
Mysore, where the raising of silk has steadily progressed for several 
years ; in the Punjaub, especially in the northern portions ; and in 
the north-western provinces of Hindostan, the mulberry-tree abounds, 
so that the field of operation is a most extensive one. It is believed, 
moreover, that this new manufacture would interfere in a very 
trifling, if any, degree with the present silk operations in India. It 
ought, in fact, to sbdvance them, as it should have the effect of in- 
creasing the mulberry cultivation to a considerable «yLtA\yi. — SrKvAAk, 
JBlder, and Co.' 8 ffomewa/rd Mail. \TheTe \a ivo\)a\Ti^^^<iNiS\»x xsok.'Ooa 
bark of the mulberry-tree. It is tbe cbetnVcaV ^iwiesa va. ^«& ^Xjotss*^ 
9f the aUkworm, and the subsequent ftne apmiim^, ^*a^» \as^'««^ *^^ 
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silk. Given these, silk may be produced from any fibre tbat can be 
got of sufiBcient length, ^me fibres are better tiian otibiera, but of 
these the best is not that. obtained from the bark of the mulbeny- 
tree. At present the silkworm is the most experienced dtemist, 
and (the cotton-spinner will understand what we mean) the cheapest 
dresser and spinner of ''fine numbers" yet occupied in the manufac- 
ture and spinning of silk from fibre which it finds readiest of the 
right quality in the leaf of the mulberry- tree. — Manehester Cfuardiam.] 

CHINESE PASTILES AND TORCHES. ^ 

Mb. Fortune has exhibited to the Zoological Society two Chinese 
Pastiles, half a yard long, made of the sawings of juniper and pine 
wood, used for the purpose of driving mosquitoes from apartments ; 
also some roUs of the same material used for the same purpose : 
likewise some torches formed of the stems and leaves of ArUmisia 
indicay used by the Chinese when taking honey from hives ; one of 
these torches being lighted, and waved about by an attendant, the 
smoke stupefies die bees, which fly around without stinging the 
operators, although they are naked to the waist. 

THE MOON AND VEGETATION, 

Bb. Smith has communicated to the Edinburgh Botanical Society 
a paper '' On the Supposed Influence of the Moon on Vegetation in 
Peru." The author alluded to the prevailing belief in Peru of the 
moon's influence on vegetation, and gave a resume of the results 
arrived at by various scientific observers who had had opportunities 
of noticing the lunar influence in the tropics. He thought it not 
unreasonable that the lunar ray might have a peculiar chemical 
agency on the functions of plants and animals, as it appears to have 
on dead animal matter. While the moon was not regarded in Peru 
as influencing so much the changes of weather as in directly effecting 
increased growth, it must be borne in mind that the light afforded 
both by the sun and moon in Peru is much greater £an in the 
British Islands, — so that, although we may reasonably repudiate any 
marked effect from the moonlight in these islands, the more intense 
lunar light of Peru may exercise a sensible power in plants. In 
noticing special instances in which this might be supposed to be 
shown, the author alluded particularly to the surprisingly rapid 
g^wth of lucerne, which is extensively cultivated in Peru, and is 
evidently much favoured by light, whether of sun or sun and moon 
together. During the prevailing misty season on the coast (which is 
the time when the low and maritime sandhills are garnished in grass 
and flowers to their summits), the growth of lucerne in the plains and 
valleys is greatly stinted. In these wet months, as they are called, 
though the rain very rarely forms into a light shower, or exceeds the 
limits of a dripping mist, the clover or lucerne does not attain to a 
flowering maturity ; but no sooner do the vapours of the coast b^rin 
to brenk up, and the sun show itself in a brightening sky, than &is 
useful piant, on which the horses aad. oVJciet caXK^aNJarw^ %A5ssvr»Me5^ 
receivea a fresh impulse, yielding ^^o ot \i^ff«& \\KKvaN*m.\. ^^^^ 
Buoceaaion, This remarkable ^ngoxa oi ^^gje^a^^wi^^Bi^^^a^^s^^^ 
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enoe of a returning Bun, ai^es on behalf of light, more than heat, 
as the Tivifying power, because the requisite degree of heat does not 
appear to be deficient at any season, where the thermometer of 
li^hrenheit seldom sinks under 60" on the coast. Besides, in the 
temperate valleys of the Sierra or Andine heights, where the summer 
temperature of the air does not exceed the winter temperature of 
tiie coast, the lucerne grows luxuriantly under a bright clear sky 
during the dry season, though there also its growth is checked in the 
cloudy and rainy months ; and yet the sunny season of the mountains 
is subject to night chills, or even frost at certain elevations, whereas 
the wet months are not so. 

liight, therefore, seems the essential condition to the occurrence 
ci the more luxuritEnt vegetation, as observed in the successive 
dimatee of the Andes from the headlands of the coast to the tem- 
perate agricultural elevations of 10,000 feet, where the lucerne 
still attains a perfect growth in a clear but cool atmosphere of about 
60** Fahrenheit. And then, as we descend into yet deeper valleys, 
at only 6000 or 7000 feet elevation, where the rains of the so-called 
wet season are only slight and transitory, and not to be compared 
to those that fall at twice this height, ike sun is seen throughout 
the year, and, in the dry months, actually dazzles in reflected bril- 
fiancy from every stone and rock. In these favoured inland valleys 
there is a predominating sun all the year over ; and in the dry 
season especially, a profusion of sun by day, followed by a most 
luminous moonlight, with a calm clear sky. Here, then, so liberal 
a supply of light from sun, moon, and stars, appears to be sin- 
gularly favourable to vegetation ; and the lucerne yields inland two 
erops to one on the coast, though the temperatiu^ of the air on the 
coast be in the shade 10° to 12° higher during the dry season than 
in the inland valleys under consideration, and this, too, on soil 
generally inferior to that of the coast now compared with it in 
strength of vegetation. The author concluded by some observations 
<Ri the effect of light in promoting the discharge of oxygen from the 
leaf tissues of pltuits, showing that light, independ^tiy of heat, in- 
creased their vital actions. 

Professor Piazzi Smyth, in remarking upon Dr. Smith's paper, 
made some observations on the amount of heat given by the moon, 
and shortly traced the history of this inquiry, detailing many 
experiments by himself and others, and alluding particidarly to 
the researches of Sir John Herschel, Professor J. D. Forbes, &c. 



HOW TO IMPABT ODOURS TO FLOWEBS. 
A PLOBIST of Africa, as we are informed by the Emperio Jtalicmo, 
has made successful experiments in heaping over the roots of flowers 
an odoriferous compost, and thus producing the required scent. By 
means, for instance, of a decoction of roses, he has given to the 
rhododendron the perfect odour of the rose. ** To ensure success, 
however, the seeds themselves of the plant to "TiVivOa. \\.\"^ \^«a^^N«> 
import frsLgTATice should be acted upon. TVsMi o^«w^Awv.^s^ *«> ^e^'^ 
tfcentto tboBB plante which, have none -wVkiw^^vet. 'fi»>aJi.*">S.'>^'"^.^: 
quind to snbatitate one scent for anoibcT n«A.\Kn\ \ft ^^ ^^^^.-^ ^ ^ 
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necessary to double or triple the quantity of essence ; and besides 
preparing the seed, it will be well to modify the nutritive substance. 
In order to retain the perfume, it will be necessajy to repeat the 
moistening witli the odorous substance several days during the 
spring season, for two or three consecutive years. Fragrance may 
be given at the will of the horticulturalist to any plant or tree, by 
boring a hole from one side of the stem to the other, or through the 
roots, and introducing the odoriferous ingredients into the hole." 

THE SORGHO FOBAGE. 

The Sorgho or Sorghum is a genus of grassy plants, various 
species of which are largely cultivated in tropical Asia. The plant 
Imown under the name of Indian millet belongf to this genus ; but 
the species called sorghum saccharatum, because an inferior kind of 
sugar may be extracted from it, has but lately been introduced in 
France, and tried with great success as forage on a small farm of 
about 16 hectares (39 acres English), called Peysieux, near Belley 
(Ain). M. Nivi^re, the proprietor of this farm, has learnt from 
experience that this sorghum will yield about 40,000 kilogrammes of 
dry forage per hectare, and that its nutritive power, compared to 
that of hay, is as 3 to 1. Another advantage is, that it will afford 
green forage to cattle during the months of October, November, and 
December, when every other green forage is exhausted. For this 
purpose, when the frosty season sets in, the sorghum is reaped and 
tied into sheaves, which are set upright under shelter ; it may also 
be stacked in the open air. Some sheaves having accidentally been 
left in the field in November last, they remained buried under snow 
for nearly a month, when, a thaw coming on, they were found to be 
as fresh as ever, and even preferable to those which had been kept 
under cover. 

A NEW SUGAR PLANT. 

It has long been known that a Sugar-producing Plant, a species 
of millet {holcus sorghum)^ was cultivated in the northern provinces 
of China, and the expressed juice used, like that of the sugar-cane 
and the beet-root, both for producing sugar and for purposes of dis- 
tillation. It has lately been introduced into the United States, and 
the following account of its cultivation and produce is given in a 
letter to the New York Times : — 

''This plant is the ' sweet reed, ' mentioned by several of the ancient 
writers, but for the last 500 years known only to the Chinese of the 
interior, and the Kafi&rs of Southern Africa, for its saccharine pro- 
perties. 

" The Imphee, or African variety, has not as yet been grown in 
any quantity north of * Mason and Dixon ;' but the accounts re- 
jceived of it are very favourable from South Carolina and Georgia, 
where 150 acres are being cut and turned into syrup and sugar. The 
Cbloese variety, or * Sorgho,' however, has been planted pretty ex- 
tensively throughout the nort\ieni Bta.\*ft%\ abW^ m'^^^i^^wes^, ia 
the vicinity of New Brunswick, tYiete axe >^T^fe \aX*3cLe»^ cjl v^^c^x^ <«s^ 
-acre each, on separate farms, vfUcYi, aU\io\x^ ^\asv\«^ ^ ^aJ«^ ^ 
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June, have nearly matured, standing from 12 feet to 14 feet high, 
and proving exceedingly rich in saccharine juice. They have passed 
uninjured through two pretty sharp frosts, which killed the Indian 
com on either side of them, and are fresh and green as ever, thus 
]^roving the Sorgho to be a hardy plant, well suited to our northern 
latitudes. The fields in appearance closely resemble the cane fields 
of Cuba and Louisiana, and the plant is jointed like the common 
cane, resembling it in all respects, with the exception of bearing a 
heavy bunch of seed at the top, from which it may be propagated." 
Mr. K. A. S. Johnson, the New Jersey agriculturist, has found 
the syrup made from his canes equal to some obtained from Georgia. 
When put into the vinous fermentation, for the purpose of ascertain- 
ing the yield of alcohol, it woriLed without violence, and attenuated 
to zero in 48 hours, just as the southern Sjn^p had done. On dis- 
tillation, it yielded nearly a gallon of proof spirit, resembling 
brandy, for each gallon of syrup in the wash, which has been ap- 
praised by dealers at 2 dollars per gallon. After being kept a year 
or so, till the newness passes ofi^, no doubt 4 dollars or 5 dollars 
could be easily obtained for it. 

CULTIVATION OF THE MUSHBOOM. 

Mb. James Outhill, of Camberwell, in a pamphlet with the 
above title,* details his experience in the cultivation of this wholesome 
esculent, by any one havmg a stony cellar : — 

Mosbroom spawn (sajs Mr. Cathill) is formed in horses' stomachs, for it is 
certain that the more oats a horse eats the more spawn will be produced, the 
finer the mushroom will be, and the longer the crop will last. We have proof of 
this when we make up a bed with no artificial spawn in it; a bed made up, how- 
ever, without spawning, will take four months mstead of two to come into bear- 
ing ; but such a bed could be much helped by saving all the dry parts of the bed 
containing spawn, and inserting them near the surface, amongst the droppings 
of another new bed, before moulding. This plan is onlv recommended where you 
cannot get, nor depend upon artificial spawn ; a bed made up like the above 
must not have any water for four months, until the spawn has run thoroughly 
through it and well established itself. The mould, unsifted, should be put on in 
amo&rately dry state, more for the convenience of handling than for any other 
reason, because it must be well trodden and watered to make it sohd — not 
watered to pass through the mould, however, or you will ruin the spawn. Tepid 
water should be employed in winter. When the bed is made up it will always 
ferment a little, but the less the better ; holes made every square foot apart will 
let out the heat quickly ; tibierefore do not spawn the bed until the interior faUs to 
about 80 degrees, or even lower at this time of the year. Then spawn and mould 
at once, cover over with a mat to keep the mould from drying and cracking, and 
when you find that your trial-stick does not indicate more than a gentle milk- 
heat, then gradually put on coarse ha^. The whole is then finished for six or 
eight weeks ; during tnat time do not iorget to uncover ; and if there should be 
wood-lice, slaters, pea-bugs, cheese-bugs, or whatever other name they may be 
called, boiling water poured round the seams or crevices (not on the bed) will 
destroy them. This plan is worth something, not only to mushroom growers, 
but also to cultivators of cucumbers and melons. A bushel of spawn will be 
enough for a bed of 100 feet square ; if the brick is well run with it, each brick 
will make into nine pieces, givmg two inches square to a foot apart each way. 

Mushrooms, Mr. Cuthill maintains, are, as food, second only to 
beef and mutton; and the great cause oi Wievx ^-a.'gc^^vs^^ci^ ^^^iSsv 
cei-taln stomacbs is their not being cooked ■w\ieii ^et^fe<i^ fe^sSi^.* 

* Sold by Hamilton and Adams, "Patcmo^UT-Tor^* 
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BEOENT PBOOBSSS OF GEOLOGY. 

The President of the British Association, in his inaugural Addresfl^ 
At their recent Annual Meeting, observed : — ^The science of Qeology 
appears, of late years, to have entered upon a new phase of its de- 
velopment, — one characterized by a stricter reference of its specula- 
tive views to the principles of those sciences with which it is con- 
nected, and upon which it ought to be based. We have an example 
of this in the able Memoirs of Mr. Hopkins, on what may be called 
Dynamical Geology, including the changes which have taken place 
in the earth's crust by the operation of internal forces. Ajiother 
instance of the application of sound physical principles to this 
science is foimd in the explanations which have been recently offiared 
of the phenomena of slaty cleavage. A Beport on this interesting 
subject was presented to the Association by Professor Phillips at its 
last Meeting, and will be found in the volume just published. These 
sounder views originate, I believe, with himself and with Mr. 
Sharpe ; but they have been enlarged and confirmed by Mr. Sorby, 
Dr. Tyndall, and Professor Haughton. 

We have another interesting proof of the readiness of geologists 
of the present day to submit tiieir views to the test of exact obser- 
vation, in the measurements undertaken by Mr. Homer for the pur- 
pose of approximating to the age of sedimentary deposits. Of the 
geological changes st^ in operation, none is more remarkable than 
the formation of deltas at the mouths of great rivers, and of alluTial 
land by their overflow. Of changes of the latter kind, perhaps the 
most remarkable is the great alluvial deposit formed in the valley of 
the Nile by the annual inundations of that river ; and here it forta- 
nately happens th^t history comes to the aid of the geologist, l^iese 
sedimentary deposits have accumulated round the bases of monu- 
ments of known age; and we are, therefore, at once furnished with 
a chronometric scaXe by which the rate of their formation may be 
measured. 

The first of the series of measurements undertaken by Mir, 

Homer was made with the co-operation of the Egyptian Gfovem- 

ment, around the obelisk of Heliopolis, a monument built, according 

to Lepsius, 2300 years B.C. A more extensive series of researches 

has been since undertaken in the district of Memphis; but Mr. 

Homer has not yet, I believe, published the results. The problems 

now to be solved in Palasontology are clearly defined in the enunda- 

tion of the problem recentiy proposed by the French Academy of 

Sciences as one of its prize questions — viz., "to study the lavrs of 

distribution of organic beings in the different sedimentary rodu, 

according to the order of their superposition ; to discuss the question 

of their appearance or disappearance, whether simultaneous or sue- 

cessive ; and to determine the nd.t\iTe of the relations which subsist 

between the existing organic kingdom wvdVXa «xi\erv.cst ^Xaiues^.^^ T^a 

pHze was obtained by ProfesBOX "Bronn, oi "Hftv^^&swt^^ -waa. \a& 
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Memoir, of which I have only seen an outUne, appears to be cha- 
racterized by views at once sound and compreheDsive. The leading 
result seems to be, that the genera and species of plants and 
animals, which geology proves to have existed successively on our 
globe, were created in succemonf in adaptation to the existing state 
of their abode, and not transmuted, or modified, as the theory of 
Lamarck supposes, by the physical influences which surrounded them. 



THE SEA LEVEL AND GEOLOGICAL EPOCHS. 

A PAPER has been read to the British Association '*0n the 
Existence of Forces capable of changing the Sea-level during 
different Geological Epochs," by Professor Hennessy. If, in as- 
soming its present state from an anterior condition of entire fluidity, 
the matter composing the crust of the earth underwent no change of 
volume, the direction of gravity at the earth's surface would remain 
unchanged, and consequently the general figure of the liquid coating 
of onr planet. If, on the contrary, as we have reason to believe, a 
change of volume should accompany the change of state of the 
materials of the earth from fluidity to solidity, the mean depth of 
the ocean would undergo gradual, though small, changes over its 
entire extent at successive geological epochs. This result is easily 
deduced from the general views contained in other writings of the 
author, whence it appears, that if the surface stratum of the internal 
fluid nucleus of the earth should contract when passing to the solid 
state^ a tendency would exist to increase the ellipticity of the liquid 
covering of the outward surface of the crust. A very small change 
of ellipticity would suffice im lay bare or submerge extensive tracts 
of the globe. If, for example, the mean ellipticity of the ocean 
increased from 7^ to -j^^, the level of the sea would be raised at the 
equator by about 228 feet, while under the parallel of 52° it would 
be depressed by 196 feet. Shallow seas and banks iu the latitudes 
of the British isles, and between them and the pole, would thus be 
converted into dry land, while low-lying plains and islands near the 
equator would be submerged. If similar phenomena occurred during 
early periods of geological history, they would manifestly influence 
the distribution of land and water during these periods, and with 
such a direction of the forces as that referred to, they would tend to 
increase the proportion of land in the polar and temperate regions of 
the earth, as compared with the equatorial regions during successive 
geological epochs. Such maps as those published by Sir Chai'les 
Lyell on the distribution of land and water in Europe during the 
tertiary period, and those of M. Elie de Beaumont, contained in 
Beaudant's Geology, would, if sufficiently extended, assist in verify- 
ing or disproving these views. 



GEANITITE AND GRANITE. 

GusTAV Rose has made to the German Assoclaxvcm. ^csn^!^ Owfcssr^^ 
tions on thegneiaa which, forms the north.- weafteTnYvKiWi QS.^^^T*!»!Ji2»5y*k 
of the Biesengehirge, and of the Granite "w\ii«^ occvx»\».\^\ V'^ ^vi 
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spoke of the relation of granite to gneiss in general. The boundaries 
betwixt the two could, he said, be very distinctly drawn in the 
Kiesengebirge. In 1856, at Vienna, the learned Professor gave an 
account of some recent investigations which he had made in the Rie* 
sengebirge and Isergebirge, with a view to determine the exact 
limits betwixt granitite and granite; and assigned the reasons 
which had induced him to regard the former as a separate species of 
rock from the latter. These reasons were — ^first, the distinct mineral 
composition — ^the white mica of the granite being entirely wanting ; 
secondly, the accurate limits which can be drawn betwixt it and the 
granite of the Isergebirge ; and, thirdly, the circumstance that mix- 
tures of similar composition to the granitite of the Kiesengebiige 
and Isergebirge occurred in the most diverse localities. From the 
relations of the granitite to the granite, the Professor considered that 
the former must have penetrated to the surface more recently than 
the latter. [See also a contribution by Bose, '' Uber die zur granit- 
gruppe gehorigen Gebirgsarten," in the first volume of the ZeiUchrift 
der I>eut8ch-g€ologi8cIien GeseUschaft.] 



POEMATION OF ROCK BASINS. 

Mr. J. Cleohorn, in a paper communicated to the Geological 
Society by Sir B. I. Murchison, refers to the existence of Pot-holes 
on the shores of Caithness, which he has reason to believe were 
formed in the first place by the grinding action of a loose mass of 
rock rotated on one spot by the action of the waves, and in tiie 
second place by the wearing action of nebbles and boulders wadied 
about within the pots or basins by the sea. Mr. Cleghom referred 
also to the rock basins of Dartmoor, and the Giants' Pots of Sweden, 
and stated his belief that these also had originated in some modifica- 
tions of a similar agency, in opposition to the opinions of oilier 
observers, who had referred the formation of some to the decompos- 
ing action of the atmosphere on granite (aided in some instances by 
human agency), of others to the effect of glaciers, &c. 



OONAJJCTING POWER OP ROCKS — MOUNTAINS NOT IMMOVABLE. 

Mr. BbPKiNS, of Cambridge, has lately made some intesrerting 
experiments on the conductivity or conducting power of different 
substances for heat, of which an account was laid before the Royal 
Society of Londo^ in June last. Without attempting to describe 
his processes, we give his more important conclusions. These reeuHs 
are in decimals, the conductivity of " igneous rock" (trap or granite, 
we presume) saturated with moisture being taken for unity : — 

Chalk, in the state of dry powder *066 

Clay, ditto ditto -07 

Sand, ditto ditto *15 

Sand and clay, ditto *11 

The conductivity of the ioUovnug to<^ \a ^«i!k \xt \r«^ ^fc»*«a— 
e^ry, and saturated witb water *. — 
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_ Dry, Saturated. 

€3ia]k, in block -17 -30 

Oolite rock -30 -40 

Hard compact limestones -50 *55 

Siliceous New Bed Sandstone -26 '60 

Freestone -33 '46 

Hard compact sandstones (Millstone Grit) '51 76 

Hard compact old sedimentary .... '50 -61 

Igneous rocks '63 I'OO 

The effect o{ pressure on the conducting power of substances was 
also tried, and proved to be almost nothing. A pressure of 7500 lb. 
on a square inch of beeswax, spermaceti, and chalk, had no appre- 
ciable effect. Uncompressed clay, which had a conducting power of 
•26, had the same raised to '33 by a pressui-e of 7500 lb. 

Sandstone, with conducting power of '5, divided into strata each 
1 foot thick, when compared with a similar mass in one block, had 
its conducting power diminished l-20th. When the strata were 
only 6 inches thick, the diminution was 1-1 0th. The effect of dis- 
continuity of substance is therefore small. Saturation with 
moisture, on the other hand, produces generally a great effect, as 
will be seen on comparing the dry and saturated blocks of chalk, 
the dry and saturated New Red Sandstone, and again the dry and 
^saturated " igneous rocks." 

These facts have a certain bearing on a geological question 
— namely, the transmission of heat from the interior of the 
earth to the crust. The oolite, for instance, conducts heat much 
"better than the chalk, the sandstone better than the oolite, the 
igneous rock better than the sandstone, and, in all cases^ the rock 
barged with moisture better. than the dry rock. But Mr. Hopkins 
would have added to the value of his paper if he had ascertained by 
experiment the quantity of water absorbed by each rock at given 
temperatures, and whether the conductivity is exactly in proportion 
to the absorption. 

In illustration of the use that may be made of the tables, we 
would refer to certain remarks made by Dr. Bobmson on a paper 
read by Professor Hennessy at the recent meeting of the British 
Association. The subject was "the direction of gravity at the 
earth*B surface." In alluding to certain supposed local and tem- 
porary changes of level, he mentioned the following curious fact : — 
"He found the entire mass of rock and hill on whidi the Armagh 
Observatory is erected to he slightly ^ hut to an astronomer quite per- 
ceptibly, tilted or canted at one season to the east^ a>t another to the 
west. This he at first attributed to the varying power of the sun*s 
radiation to heat and expand the rock throughout the year ; but he 
subsequently had reason to attribute it rather to the infiltration of 
water to the parts where the clay-slate and limestone rocks met. 
The varying quantity of this (water) through the year he now 
believed exerted a powerful hydrostatic energy by which the position 
of the rock is slightly varied." With the light furnished by Mr. 
Hopkins's experiments, we may pronounce the exigUxva.t>vQn2L «»^5&r 
factory, Armagh and its Observatory sWiOl ^\. >iJckB \\x'WiNasya.^\ ^^^ 
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mountain limestone with the clay- slate, having, as it ^'&re, one 1^ 
on the former, and the other on the latter, and both rocks probably 
reach downwards one or two thousand feet. When rain falls^ the 
one will absorb more water than the other ; both will gain an increase 
of conductive power, but the one which has absoibed most water 
will have the greatest increase ; and being thus the better conductor, 
will draw a greater portion of heat from the hot nucleus Mow to the 
wrface — will become, in fact, temporarily hotter, and, as a con- 
sequence, expatid more than the other. In a word, bo^ rocks wiU 
expand ai the wet season ; hut the best conductor, or most absorbent 
rock, will expand most^ and seem to tiU the hill to one side ; at the dry ^ 
season it will subside most, and the hiU wiU seem, to be tilted in ihe 
opposite direction. 

Th.e fact is curious, and not less so are the results deducible ftQm 
it. First, hills are higher at one season than another, a &ct we 
might have supposed, but never could have ascertained by measure' 
ment. Second^, they are highest, not, as we would have supposed, 
at the hottest season, but at the wettest. Thirdly, it is from the 
differemt rates of expansion of different rocks that this has been dis- 
covered ; had the limestone and clay- slate expanded equably, or had 
Armagh Observatory stood on a hill of homogeneous rock, it would 
have remiuned unknown. Fourthly, though the phenomenon is in 
the strictest sense earthly, it is by converse with the heavens that it 
has been made known to us. A variation of probably half a second, 
or less, in the right ascension of three or four stars, observed at 
different seasons, no doubt revealed the fact to the sagacious astio- 
nomer of Armagh, and even enabled him to divine its cause ; whiok 
has been confirmed as the true cause,, and placed in a clearer light^ 
by the experiments of Mr. Hopkins. One useful lesson may be 
learned from the discovery — to be careful to erect' Observatories on a 
homogenous foundation. — Mr. Maclaren, in the Scotsman. Oct. 10. 
1857. 

CBAG SHELLS AND THE CLIMATE OF VNGLASD. 

Sib Chables Ltell, in the Supplement to the fifth edition of 
his Mamual of Elementary Oeology, deduces an important oonclusiQn 
from Mr. Searles Wood's newly completed Monograph on the Crag 
Shelb, which affords " clear evidence of a gradual refrigeration in 
the climate of England from the time of the older to that of the most 
modem Pliocene strata." On the shores of Norfolk and Suffolk 
there are three sandy deposits called " Crags," abounding in shellsw 
On comparing these three Crags, the northern species of mollusca 
(still living in the Arctic seas) are found to increase as we ascend 
from the older deposits to the newer; on the other hand, the 
southern species yet living in the Mediterranean are found to increase 
as we descend from the newer deposits to the older. Oontemponry 
with these deposits, or perhaps later, are the Hippopotamus Major 
a monkey, and remains of Ehinoceroa Leptorinus, found on the 
north hank of the Thames, in Essex *, an^ «}owe \^ift ^\tf^^*^ ^ ^iMjrt(» 
of ochreoua gravel spread over ^e '^«\\b5 ^1 VJaa ^T^ax&ra ^xsso^ 
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Maidenhead eastward to the sea, contaming the bones of Arctic 
quadrapeds, witnesses of the intense cold of the glacial period. 

MITCHKLSTOWN OAVES. 

Thsbe have been read to the British Association some " Notes of 
a Visit to Mitchelstown Caves," by Mr. E. P. Wright, Director of the 
Dublin University Museum. He stated that, in company with Mr. 
Halliday, he, in the early part of August, 1857, explored the exten- 
sive limestone caverns situated in the valley of Mitchelstown^ 
between the Gkdtee and the Knockmildown ranges of mountains; 
the object of the visit being to examine whether any of the curious 
blind animals, so well known as inhabiting the Gamiola and other 
caves, would be found in Ireland. Mr. E. Percival Wright gave a 
brief sketch of the geology of the district, of the various blind 
insects found on the continent and described by Schiodte, and of the 
Mitchelstown cave, of which a ground- plan was exhibited ; and then 
stated that in the interior of the cave, and near some small pools of 
water formed by the dropping from the roof, specimens of a small 
white Lipura were discovered. This insect comes very near to the 
species figured by Schiodte, found in Adelsburg Cave ; but on a 
very careful examination by Mr. Halliday many dififerences were 
deteeted, more particulariy ihe total absence of ocelli, fourteen of 
whieJi are figured by Schiodte on each side of the head of his 
lapura ; but not a trace of ocelli were foimd in the Mitchelstown 
Gave specimens. Mr. Halliday observed that there were some 
other points to which Schiodte's observations, or at least his inter- 
pretation of them, were at variance with what is known of the 
oommon structure of this family. Hence he was led to hesitate as 
to the importance to be attached to the differences noted. His 
Idpura, as well as another species of the fftmily (certainly blind), 
Tritomurus teuHUatus, had both been ascertained to have an exten- 
sive range in the caves of the Austrian territory, and it did not 
se^n so improbable that they should occur in similar situations even 
in these islands. The other species found in the Mitchelstown 
oaves having distinct eyes, and the structure of the anal fork agree- 
ing with Macrotoma, could not be confounded with the last-named 
insect. The list of the proper subterranean Fauna of the European 
caves (independent of the immigrant animals which occur on the 
outer world also) had been largely added to since Mr. A. Murray's 
paper " On Blind Insects and Blind Vision" was written. 

Mr. Halliday submitted a list which, in its turn, would doubtless 
soon be antiquated by the fresh investigations so diligently pursued 
by the Austrian naturalists. The present list comprises — Yerte- 
brata, 1 ; Insecta, 31 ; Arachnida, 7 ; Myriapoda, 1 ; Crustacea, 
5 ; Annelida, 1 ; MoUusca, 17. 

The Kev. Mr. Higgins inquired if it were Mr. Halliday*s convic- 
tion that the bUnd insects found in these caves were truly species, or 
not rather insects which had strayed from t\ie\\^\., MA^\i€va!^<5rat\.- 
Snedin these caves, lost an organ which waB noVm^ct q1 wk^ ^ja^Na 
tbem. 

&2 
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Mr. Halliday replied, that these animals possessed otiier organs 
besides eyes which distinguished them as species; and there could 
be no doubt they had been created for the special circumstances 
in which they were found. 

Dr. Harvey remarked on the curious fact of many of these caves 
containing species peculiar to themselves. The same limited distri- 
bution of species was found in many other forms of animals. Thus 
many of the Unios (MoUusca) of the rivers of America were peculiar 
to the one river in which they were found. 

GOLD IN BRITISH OUIANA. 

A NEW Gold Field has been discovered about ninety miles {roo^ 
TJpata, where about three or four years ago a large quantity of gold 
was taken from the river. The average find is two ounces per day 
for each man ; but there have been instances where much laiger 
quantities have been taken ; as much as twenty-four ounces having 
been found in between seven and eight hours ; and two men who 
were working at the same time obtained forty- four ounces. 

This gold field is said to be within the British territory of British 
Guiana, according to the line ran some years since by Sir Robert 
iSchomburgh, by order of the British Government. The gold lies at 
a depth of between five and six feet from the surface. I^rge orders 
have been received here for pickaxes, shovels, and other implem^ts 
for digging. — Port of Spain Oazette, May 9, 1857. 

COAL IN THE EOCKT MOUNTAINS. 

Mb. W. p. Blake, of the United States, in his recent tour throogh 
Texas and New Mexico, spent a few weeks in &tnta F^ and the 
vicinity, observing the geology, and paying special attention to the 
gold region, of the Placer Mountains and to the carboniferous rocks. 
One of his most interesting results is the determination by fouiU of 
the existence of the veritable coal-measures on the west slope of the 
first range of the great Rocky Mountain chain. They oontun beds 
of bituminous coal ; and about 25 miles south of Santa F^ ont&ro- 
eite is found in a bed thick enough to be profitably worked. Hitherto 
there has been much doubt about the age of the coal-beds found in 
these mountains, and beyond. They have been retarded as more 
recent than the carboniferous. Mr. Blake's observations settle the 
fact that the true coal occurs there. The fossils are identical, speci- 
fically with those in the coal-measures of Missouri. The ooal-&ld8 
are thus shown to extend 1090 miles west of the Mississippi, and to 

crop out at an altitude of from 6000 to 7000 feet above the sea^ 

the limestones being much higher, up to 12,000 feety as before ob- 
served by Marcou. 

These coal-seams are accompanied by thin layers of gypeum in 

dark shales, which, in some phujes, bear the impress of forns. The 

strata are coarse grits and limestones, the latter in tiiin beds, and 

usually highly charged witih Prod/ticti, Spiinferes, A2cA.Ym^ and stems 

of crinoida and coraU. — fidinbu/rgh. New PhXlcAv^KVAiaOL 3<y>urMQL. 

i^o. 9. . 
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FOSaiLIFBBOnS IBONSTONB. — FEBMIAN FOSSILS. 

Thbbe have been read to the Geological Society the following 
papers : — 1. "On some Fossiliferous Ironstone occurring on the 
North Downs." By Mr. Joseph Prestwicb, F.R.S. Besides a 
drift of red loam with flints, and the few local outliers of lower ter- 
tiaiy sands and pebble- beds, there are scattered on the summit of 
the North Downs from Folkestone to Dorking a few masses of sand, 
gravel, and ironstone, which present a certain regularity of structure 
and uniformity among themselves, and are clearly different from and 
of a later age than the outliers of eocene tertiaries on the same hills. 
This fossiliferous ironsand on close examination yielded casts of 
bivalve and univalve shells belonging to nearly thirty genera» 
besides indications of LuntUUes, Diadema, &c. The presence of a 
Terehratida very like T. grandis, with several species of Astarte, 
knA afterwards his finding a large Mya-shaped shell, led Mr. Prest- 
teich to conclude that these sandy beds belonged to the Lower Crag. 
Mr. Searles Wood, to whom the fossils have been submitted, states 
that, as far as the evidence goes, he thinks they may with some 
probability be referred to the Lower Crag period ; the occurrence o{ 
a Pyrula more especially strengthening this view. Mr. Prestwich 
assigns without any doubt tins shelly ironstone to the ferruginous 
sands above referred to, and points to the peculiar concentric ar- 
rangement of the contents of the sandpipes of the locality in question, 
as definitely indicating (in accordance with the observations he 
formerly published in the Society's Journal) the former existence 
of horizontal strata of — 1, (lowermost) loam with flints ; 2, green- 
ish sands with ironstone nodules; 3, yellow and reddish sands, 
superposed on the bare chalk, after the eocene beds were for the 
most part denuded, and before the sandpipes were formed, into 
which these overlying beds were here and there let down, and 
thereby preserved when farther denuding agencies removed the later 
tertiary beds. 

2. '* Notice of the Occurrence of a Malacostraoous Crustacean, 
and of a new Chiton in the Magnesian Limestone of Durham ; 
with Bemarks on some other Permian Fossils." By Mr. J. W. 
Kirkby. The author has in the course of tlie last three years met 
with six imperfect specimens of a minute Crustacean, character- 
ized by two large caudal rings, about nine or ten narrow body rings, 
and a large cephalic carapace with two prominent hemispherical 
eyespots, placed far forwards. This animal appears to be the same 
as that named Trilobites problematicus by Schlotheim, and Palaso- 
cranyon problemcUictu by Schauroth. It is not, however, related 
either to the Trilobites or the Crangons ; but is pronounced by Mr. 
C. S. Bates to be probably Isopodous in its relations ; and more 
nearly representing the immature than the mature form of recent 
Isopods. The other fossils described or noticed in this paper are the 
Chemnitzia RoessUriy Chiton Howaianus, Lima Peiiniana, and ffip- 
pothoa Voigticma, 
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CAlTBRTAy FOBBILB. 

A PAFSB has been read to the Geological Society, "On some 
additional Cambrian Fossils from the Longmynd," by Mr. J. 
W. Salter, F.G.S. In March, 1856, Mr. Salter communicated 
the discoveiy of traces of annelides and probable fragments of a 
trilobite, accompanied by ripple marks, in the sandstone-beds of the 
eastern part of the Longmynd. During the last summer he collected 
many more materials for the elucidation of the palaeontology of the 
Longmynd rocks ; and in the present paper described the occurrence 
of abundant annelide markings referable to two species (one of them 
new), throughout a mile of thickness in the lower portion of ^ 
nearly vertical shales, sandstones, and flagstones of the Longmynd, 
from Church Stretton to the Portway. Wave, or surf-marks, ripples, 
sun-cracks, and rain-prints were aJso described as occurring at severu 
localities on the surfaces of these laminated rocks of the Longmynd. 
Arenicolites sparsus was proposed as the name for the new species cl 
double worm-hole above alluded to. Mr. Salter also adverted to the 
discovery of numerous vertical worm-tubes in the quartz rock of the 
Stiper Stones. These he believes to be the same as the ScolUh/iu 
linearis of Hall, found in the Potsdam sandstone of North America. 
He proposes the term Arenicolites for all fossil worm-holes with 
double openings, and Hdminthites for the superficial trails. 



FABADOXIDSS IN NSW ENGLAND. 

A PAFEB has been communicated to the British Association *^ On. 
the Discovery of Paradoxides in New England," by Professor W. B. 
Bogers. The fossil was discovered in a quarry near Boston, whidi 
had been open for thirty years without its being suspected by men 
of science that the rock was fossiliferous. A specimen which I^ 
fessor Bogers had succeeded in tracing to that quarry, had bean 
lying in a museum for many years. It had been named P. ffcuiami, 
and was supposed to be a foreign specimen. These rocks lie between 
great ridges of igneous rocks, running along the eastern margin of 
the State of Massachusetts, and although gpneatly metamorphosed, 
they exhibit very good specimens of Trilobites. The Paradoxides 
is a fossil found in several localities in Europe, and always in the 
lowest fossiliferous beds. Some specimens from Boston appear to 
be very similar to P. spinosus of Barrande, which species is abun- 
dantly found in all the lower beds of Bohemia. It is, therefore, 
important as determining the age of these new rocks. Up to the 
present time the oldest fossiliferous beds in the district in which these 
fossils had been fdund were beds containing ooal plants. Theae^ 
however, are separated from the beds at Bo^n by a large mass oi 
igneous and metamorphic rocks. Professor Bogers renuurked that 
the discovery of these fossils confirmed the idea that during the 
earUer geological epoch there was a more general uniformity in the 
distribution of organic life than is at present the case. A series of 
pbotogmpha of the specimens was ex\:aVA\^. 
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THB ICASTODOK IN CHILB. 

Thebx has been read to the (Geological Society, a paper " On 
the occurrence of Mastodon Bones in Chile, " by Mr. W. Bollaert. 
The author observed, that hitherto there have been few if any fossil 
bones of large quadrupeds found on the western side of the Andes. 
Daring his travels in South America^ he had diligently searched for 
infermataon on the subject ; and he had learnt from Mr. G-. Smithy 
H.B.M. Consul at Santiago de Chile, that some elephantine bones 
had been met with in dig^ng a trench to drain the Lake Taguatagua^ 
in the province of Oolclubguay about forty-five leagues due south of 
the capital, and at an elevation of 2300 feet above the level of the 
Pkunfio Ocean. This lake occupied a circular and cratei^like depres- 
sion among the third range of hills running north and south through 
Chile. The skeletons of two animals were found at the depth of 
«boQt thirty feefc below the margin of the lake. Some of the teeth 
(referred to Mastodon by Don V. Bustilos) are in the Museum at 
Santiago, and fragments of the femur and tibia brought home by 
Kr. Bollaert have been also referred to Mastodon by Professor 
Owen. 

GEOLOGICAL POSITION OF TBE FOSSIL ELEPHANT OF NORTH 
AMERICA. 

An elabprate paper, comprising a variety of local details, has been 
read to the American Association by Mr. J. W. Foster. The 
foUdwing is the author's summary : — From all the £Acts, I am dis- 
posed to believe that the Fossil Elephant commenced his existence 
before the drift agencies had entirely ceased — when the water stood 
at a higher level — ^when the contour of the continent was different — 
when a different climate prevailed, and when a sub- arctic vegetation 
stretched far towards the tropics — ^at a time when the valleys were 
excavated by the returning waters, and the streams assumed nearly 
ihor present direction. It was a period of erosion, which ought to 
be marked by distinct geological monuments. I would designate it 
as the Fluviatile Period. Although, in rare instances, the remains 
of the elephant and the mastodon are found side by side, there are 
deposits apparently newer, which contain the mastodon, and in 
which thotfB of the elephant have never been found. The inference, 
therefore, might be drawn that, although at one time contemporary, 
the one was introduced earlier, while the other survived later. Coit 
temporary with these fossil pachyderms was the fossil beaver {Castor 
aides). In bulk he was twice the size of the existing species, and 
was adapted to a wide geographical range. Contemporary, too, 
•with these pachyderms was the mastodon {M, gigantevs) of a more 
ponderous frame, but of an inferior weight. The fossil beaver 
tenanted the streams and lakes. Herds of cattle {Bos hombifrons 
And Bison latifrons) roamed over the plains, while the tapir wallowed 
in the swamps. In the milder regions of the south, visited by the 
elephant and the mastodon in their migrations, lived the great leaf- 
eating megatherium, the mylodon, megalonyx, the hippopotamus, 
the horse, the elk, and the deer, all belonging to extinct species, 
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while at the head of the carnivora stood the colossal lion {Fdis 
atrox), which then, as now, was the monarch of the forest. 

KIDDEBMINSTEB DEPOSITS. 

We have received information from the President of the Malvern 
Katural History Field Club (Rev. W. S. Symonds), that the equiva- 
lents of the Caithness, Lesmahagow, Kington, and Ludlow tile stones, 
or transition beds between the Ludlow and Old Red Sandstone de- 
posits, have been lately discovered by Mr. G. E, Roberts, of Kidder- 
minster, three miles north of that town. The organic remains are , 
most abundant. The Pterygotus and £urypterus are found in the 
same bed with Cepkalaspis Lyellii, and are associated with beautiful 
specimens of moUuscan or crustacean spawn, probably the latter. 
Terrestrial plants, apparently allied to Equisetum, are imbedded 
with the fossil seed-vessels of Lycopodiacese, determined by Di. 
Hooker from the bone bed of Ludlow, with many other fossils yet to 
be described. The persistence of this bed throughout so large an 
area is very extraordinary. — Edinburgh New Philosophical Journal, 
No. 10. 

GRAPTOLITES. 

Mb. James Hall, of Albany, states, in a letter to M. Konink, the 
Belgian palseontologist, that what have been hitherto termed Grap- 
tolites, are but fragments of a more complex animal. He has dis- 
covered this from specimens sent him by Mr. Logan, Director of ' 
the Canadian Geological Survey. 

BEMAINS OF THE MOA IN NEW ZEALAND. 

On Januaiy 4, 1856, Mr. G. H. Moore, of Glenmark, in the 
northern portion of the province, discovered three of the finest spe* 
cimens of the great Moa bu-d remains which have yet been found in 
this colony. His men, in tracing up a drain through a peat swamp 
to the spring at the foot of the hill in the rear of his wooldied, came 
across a number of huge bones in a very high state of preservation. 
Upon carefully excavating them, and removing a depth of about 
four feet of peat, in which partly they were found, and below whicK 
was a blue clay, they discovered in one place the frames of two birds, 
and a few yards farther back the entire bones of another. The two 
former are of a great size ; the shank bones are upwards of 2 feet in 
length and 9 inches across the knuckle joints. The lower joints of 
these two birds appear to be imbedded perpendicularly in the blue ' 
clay, as if they had sunk beyond their powers of extrication, and 
the upper parts of their frames were found in the peat, which covered 
them entirely over. The position of the remains leads to the idea 
that these birds had all sought shelter from fire under tiie steep 
hill at the spring there, and were overtaken by the fire before le- 
covering from theur state of exhaustion. The peat and vegetable 
matter which appears to "have \ieeii ^«is\iftd down upon them has 
maintsLined these remains in a "ver^ V\\^ B\a.\» vil -^x^Anrv^i^sni. '^isa 
£r''eateat care is being taken Uy Mr. "M-oot^ to o^wsN. i^\^ ^^moNs^ 
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and it is probable that the entire skeletons of all three birds will be 
obtained. — Ntw Zealand Paper. 



POSBIL BKXAINS OF A GIGANTIC BIRD. 

Thb French Academy of Sciences has been presented by M. Lartet, 
Professor at Auch, with three fragments of the shoulder of an unknown. 
bird, dug up in the department of the Gers. The three fragments 
placed end to end measured 58 centimetres, or nearly 23 inches, 
which is alone about a third more than that of the albatross, which 
of aU known birds has the largest humerus; so that the entire 
length must have been considerably more. From the form of the 
bone it would appear that the bird belonged to the same genus as. 
the albatross. M . Lartet, however, proposes to consider it as be- 
longing to a distinct genus, under the name of Pdagomismiocaenua. 
The discovery is the more interesting as the fossil remains of birds 
are comparatively rare. 

MAMMALIA IN SECONDARY ROCKS. 

The Hev. C. Kingsley has communicated to the lUvstrated London 
NewSf No. 895, an account of some important discoveries at Swanage, 
in Dorsetshire, a locality remarkable for the number and value of 
its fossil remains. These discoveries were made by Mr. S. H. 
Beckles, F.G.S., who began them in December last, with the view" 
of ascertaining if Mammalia, or other air-breathing animals of a high 
• order, existed in any number during the age in which the Secondary 
Bocks were deposited. 

A mammal jaw had been already discovered by Mr. Brodie on the 
shore at the back of Swanage Point. Mr. Beckles's business was to 
trace the vein from which this jaw bad been procured, through its- 
course along the cliff above, and to search it as thoroughly as he 
could. With that practical sagacity and zeal which distinguishes sa 
many of our scientific men, he found the precious vein (a stratum 
about five inches thick, at the base of the Middle Purbeck beds), and 
set to work. Before he could lay it bare he had to remove a superin- 
cumbent load of fifty-two feet thick, forty feet of which was solid 
rock ; and again and again, after losing the vein, where it was 
shifted and snapt by earthquake '' faults," to try fresh cuttings at. 
fresh points of the cliff. In nine months he removed many thousand 
tons of rock, and laid bare an area of nearly 7000 square feet (the 
largest cutting ever made for purely scientific purposes), and, even 
more difficult, he educated the more intelligent of his Swanage 
workmen into trusty and observant fossil hunters. 

Beptiles (tortoises and lizards) he found in hundreds ; but the 
most important discovery was that of the jaws of at least fourteen 
different species of mammalia. Some of these were herbivorous, 
some carnivorous, connected (we understand) with our modem 
shrews, moles, hedgehogs, &c., but all of them perfectly developed 
and highly- organized quadrupeds. The detailad t^%,>\\^ ^1 "^&x. 
Beckles'a labour will be published m i\ie Ttaii^«*c,\itfysi^ <a5l 'Oaa^'s.^^- 
gical Society, 
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The Bector of Eversley then proceeds to iUufltrate, in hia own 
clear and eloquent manner, the interest and value of these dis- 
coveries : — 

'* To all which oar readers may answer, Cui Ixmof All this may 
be amusing, curious ; but what is its use? Its use is this. It was 
supposed till very lately that few if any mammalia were to be found 
below the tertiary rock, t. e., those above the chalk ; and this sup- 
posed fact was very comfortable to those who support the doctrine 
of * progressive development,' and hold with the notorious * Yestiges 
of Creation,' that a fish by mere length of time became a reptile, a 
lemur, an ape, and finally an ape a man. But here, as in a hundrsd 
other oases, facts, when duly investigated, are against their theoty* 
A very ancient bed of the Secondary rocks is found full of mamma* 
lia, as perfect as most which now walk this earth ,* and Mr. BecUes's 
discoveries give fresh strength to the theory of our best scientific 
men, that not merely species, but whole orders, were created irom 
time to time by some absolute act of the Almighty mind, as perfect 
at the first moment of their existence as at any subsequent one. 
Thus are the conclusions of sound science shown more and more 
to coincide with those of sound religion ; and every man who, like 
Mr. Beckles, by discovering physical truth, helps the cause of 
spiritual truth, deserves well of his country, even though all he vist* 
bly brings them be a few jaws of unmarketable vermin." 

Mr. Kingsle/s paper is illustrated by an engraving from a photo* 
graph of the scene of the discoveries at Swanage. 

Ten years ago no remains of quadrupeds were believed to exist in 
the Secondary strata. ** Even in 1854," says Sir Charles Lyeli ^ 
a Supplement to the fifth edition of his Jlianttal of Eletnentofy 
Geology), " only six species of mammals from rocks older than the 
Tertiary were known in the whole world." We now possess evidenot 
of the existence of fourteen species belonging to eight or nine genera 
from the fresh water strata of the Middle Purbeck Oolite. They are 
^11 small, none of them much exceeding the dimensions of the common 
hedgehog or squirrel— some of them herbivorous, some predaceous ; 
some of the predaceous marsupial (pouched) ; others probably pla- 
cental. It would be rash now to fix a limit in past time to the 
existence of quadrupeds. 



SO-CALLED HUMAN FETBIFAOTIOKS. 

Descriptions of Petrifactions of Human Bodies which occur in the 
newspapers appear to refer to the conversion of bodies into adipocerCy 
and not into stone. All the supposed cases of petrifaction are pro- 
bably of this nature. The change occurs only when the coffin 
becomes filled with water. The body, converted into adipocere, 
floats on the water. The supposed cases of changes of position in 
the grave, bursting open the coffin lids, turning over, crossing of 
limbs, &c., formerly attributed to the coming to life of persons buried 
who were not dead, is now aacertamed \iO Vi^ d>ift ^ the same cause. 
The chemical change into adipocere, wad V>aft «^<^\3L>asstL oS. ^gM»&^ ^^ta- 
duce these movements of dead Vjodiea. — Mr. Trwl Orwi^ 
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FOSBIL MAMMALIAN FOOTMARKS. 

M. Daubreb has kid before the French Academy of Sciences 
casts of certain impressions found in sandstones of the Grts Bigarr6 
(Trias or New Bed Sandstone), in the department of Haute Saone. 
They are compared to some impressions found in Thuringia — ^namely, 
those of the liibyrinthodon, a reptile noticed by Sir G. Lyell {MomuoU, 
p. 342). ''They have some resemblance to the paw of a dog, and 
seem to affi>rd a new proof that mammifers existed when the last 
beds ci the Trias were deposited." That the footmarks may be 
thosd of a quadruped is credible, since the MicroUUes antiquus 
belongs to this formation, but the Labyrinthodon was also supposed 
to be a quadruped till Owen pronounced it a reptUe. At all events, 
the fact must remain doubtful till some competent authority pro- 
nounce an opinion. — C. Madaren, 

NEW FOSBIb IN HBBEFORDSHIBB. 

The Rev. W. S. Symonds has read to the British Association 
a paper on a Kew Species of Eurypterus from the Old Red Sand- 
stone of Herefordshire. This fossil was discovered by the parish 
clerk of Bowlstone^ Herefordshire, and presented to the Rev. W. 
Wenman. Mr. Symonds examined the correlation of the rocks in 
which the fossil was found, and stated that they were gray sand- 
stones of the upper cornstones, and pass upwards into red and cho- 
colate coloured sandstones and the old red conglomerate. 

Professor Phillips noticed the interesting nature of the problem 
oonnected with the discovery of this new fossil in a rock immediately 
succeeding the Upper Silurian rock containing peroxide of iron. The 
■author had proved the continuance of organic life in a series oi rocks 
probably two thousand feet higher than had hitherto been found in 
the particular geological period to which his paper referred. 

NEW FOSSIL FERN. 

Mr. W. H.'Bailt has read to the British Association a paper 
'' On a New Fossil Fern, from the Goal Measures near Glin, Gounty 
Limerick." This fern was discovered by Mr. 6. H. Kinahan in the 
black shale above the coal in the townlaiid of Ballygilteman Lower, 
Gounty Limerick, together with ordinary coal plants. It appears to 
be the central portion of a frond, with about 20 alternate pinnules, 
which are apparently covered by thecae or cases of the reproductive 
germs, presenting an appearance somewhat resembling rows of small 
flowers. This phint is unlike any present or fossil fern, and has 
organs of fructification — an occurrence rare among carboniferous 
ferns. It is exceedingly interesting, and may possibly be a new 
generic form. 

fossils in ESSEX. 
In March last, some workmen, in digging earth for bricks in a 
field at Ilford, in Essex, came upon some bonaa oi ^TftasseKiR}^^^ 
an enormous rhinoceros, and the head oi swa. e^VfliC\.\)o«^ ^fiJSsfc^Xa ''^s^^ 
bison of America ; bones of the horse, deer, &<i.» ^«c^ '^^ Hsssss^^- 
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They were in the brick-eorih of the Pliocene beds, a little above the 
sand, the underlying stratum, and about 14 feet below the general 
level, which is that of the valley of the Thames. The mammoth's 
tusk is extremely massive and unusually curved, being 4 feet 8 inches 
across the bow made by the bend, and 9 feet 2 inches in length at 
present, though both ends are considerably decayed. The animal 
was probably the Elephas primigenius, or else E. meridionalia, both 
American ; and the ivory of the former is of great Siberian export. 
The lower jaw of the bos was destroyed, by time first, and the pick- 
axe on discovery, but the skull is otherwise perfect, and the splendid 
horns are entire. In excavating for sewers on the new London-road 
from central Essex and the Lea Bridge-road to the metropolis, 
the workmen have, at a depth of about 20 feet, ^ug into a bed of 
sea-sand, containing numerous shells, both univalves and bivalves of 
supposed extinct species, commingled with what appears to be drift 
wood in large pieces, now quite black, thus evidencing that at some 
period of our world's history the seashore reached to Upper Clapton. 

VOLCANIC ERUPTIONS IN THE SPICE ISLANDS. 

An official Beport, sent to the Dutch Government from one of its 
settlements in the Spice Islands, describes two destructive Eruptions 
in the island of Sangir, north of Celebes, on the 2nd and 17th 
March, 1856. Several villages, and a great part of the crops, were 
destroyed by the lava, or the fragmentary matter ejected, or by the 
torrents of water which escaped from the sides of the volcano, and 
2806 human beings fell victims. No change was observed on the 
summit of the mountain, but some portions of its sides on the coast 
had sunk in the sea and disappeared, and in consequence thereof ik 
precipice 70 metres (230 feet) in height had replaced what was for- 
merly a gentle declivity. — Edinburgh New Philosophical Journal, 
No. 13. 

VOLCANIC ISLANDS — EARTHQUAKES IN CALIFORNIA. 

An Academy of Sciences has been established in San Francisco ; 
and among the first-fruits of its labours are the following important 
investigations : — 

Dr. Trask has for some years kept a record of earthquakes in 
California and the adjacent countries, the frequency of which has 
created an absurd impression among the people that a volcano exists 
under California, and may one day swallow up the inhabitants. 
There were sixteen earthquakes in 1856, of which only three caused 
some alarm — in one case rending the ceilings of some houses, and in 
the others making people leap out of beds. One shock, of 15th 
February, was felt over an area of 63 miles by 153. But if the 
commotions of the ground were small in California, they were for- 
midable further north. According to a report received by the 
Russian frigate Dwina, a volcano broke out on 22nd June, 
apparently in the Aleutian Isles, and the frigate, on the 25th, 
Bailed through a sea covered •w\t\i "pwoACft. ^\i^ \^>i;\\NjAa \gc^^u ia 
^0" 60', and the longitude 15%° ^^' eas\r— ^^^ ^-wjwssaa StssusL^iu 
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Petersburg — ^wbich indicates a position among or near the Aleutian 
Isles. The barque Alice Fraser, Captain NeweU, brought accounts 
of a submarine Tolcano which appeared in latitude 54° 86', and 
longitude ISS** east. He stated that several whalers, in travei-sing 
the Strait of Ourinack on 26th July, saw the outbreak of the 
Tcdcano, which threw up a column of water some hundred feet 
in height. Immediately afterwards, immense masses of laya were 
projected, and the sea, to an extent of some miles, was covered with 
floating masses of pumice. The ships Enterprise, Scotland, and 
William Thompson, which were nearer the eruption than the Alice 
Fraser, received some of the masses of lava and pumice, as well as 
ashes, upon their decks. Tlie eruption was accompanied with 
earthquake shocks, and Captain Newell thinks that an immense 
bank or shoal arose in consequence of the submarine action. This 
is evidently a different volcano from that seen by the captain of the 
Dvfina, but there is an error either in the latitude or lonntude. The 
position alluded to is probably about the north end of tfae^urile Isles 
or the south end of Kamtschatka, a region abounding in active and 
extinct volcanoes. The Aleutian Islands are of a similar constitu- 
tion ; and Sir C. Lyell informs us that a new island arose there in 
1796, which still exists, and is some thousand feet in height^ and 
two or three miles in circumference. — Scotsman. 



BRUPTION OP VESUVIUS. 

Vesuvius has been an object of the greatest interest in the past 
year ; and the establishment of an Observatory on the mountain 
enables the scientific authorities of Naples to watch and record its 
phenomena. The following details are from the Beports of Pro- 
fessor Palmieri : — 

October 6. 

I announced in my Beport of the 14th of June of this year, the approaching 
appearance of lava on the N.N.E. side of the cone of Vesuvius, and it did not 
fail to show itself in reality on the 16th— that is to say, two days after I had 
predicted it. It continued to flow until the 24ith, accumulating continually 
mass upon mass, without going beyond the base of the cone. After some 
time the fire began to decrease much, but the cone risen upon the mouth, 
formed on the l^h of December, 1866, continued to explode, throwing out the 
ordinary pieces of lava in a perfect state of fusion. From time to tmie, from 
the base of this Uttle cone flowed a rivulet of fire, which cooled upon the summit 
of the mountain. From the 20th of this month me explosions were heard more 
loudly at the Observatory, in spite of the smoke not having at all augmented. 
On the 21st, the little cone, risen after the re- opening of the crater N.E. of that 
of 1860, bursting open on the side, gave out lava rather more copiously, and it 
began to pour itself over the slopes of the mountain towards the ^.E., where it 
coUected, hardening upon the scoria of the preceding lava. A second much more 
copious stream flowed from the base of the other httle cone, and took the road 
of that of the Itfth of June, and by the morning of the 22nd descended, smoking, 
in the same direction, and petrified on the 23ra, without having as yet arrived at 
the base of the great cone of Vesuvius. It did not happen thus with another 
branch of the same lava, which, melting in the great caviti^, produced on the 
east side of the cone by clefts occasioned by the sreat eruption of 1860, arrived 
very soon at the lower plain of the Atrio del Cavfulo, investing and surrounding 
in part one of the two cones always existing after the above-mQn!dQt!L«dw«cs£S^«s&^ 
From this side it again descended this mormne «it cs\^\> c? ^052t»'SR*aKsv\."T>»&^ 
it. It appean that there is nothing to fear, at Veaafe ^wVs^\.>iJaft «\K5jeiRra.«ssc^^ 
itself wHMa the Jimita which have bounded it ftom VSaaftjwKi. ■\3iV5aft«sa*3»R^'^^^*** 
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dispersed over the summits of YesaTias, all the gradations of Toloanio activity 
maj be often obsenred, and are distinffaiBbable not onlr bj the teonperatore, bat 
also by the nature and character of the solid and aeriform matter to which thej 
owe their origin. Therefore, the old mouth of which I speak is a Idad of sol- 
fatara : by cxcarating there at a little depth we find sulphur in small bright 
crystals sublimated upon the old scoria, more or less changed by the action of 
the acids. The lava of the 16th of June covered aU this space, but when it 
hardened and somewhat cooled the sulphur re-appeared more copiou^. and 
splendidly adorning and beautifying the new scona: both were crystallized and 
were fUsed. In the night of the 2l8t and 22nd firesh lara destroyed these mag- 
nificent sublimations, which would have figured well in cdlectiona of Yesariaa 
productions ; but perhaps they will re-appear. The apertures for the smoke 
towards the southern side of the cone have acquired greater activity during this 
month. Those of the recent lava are stiU rich in ukaline chlorures, amongst 
which marine salt predominates, and these chlorures are very often seen mixed 
with oxidized copper ; the usual colourings proceed from chloride of iron, 
oappeVf &c., and are only seen inside the little cones and in the interior of the 
craters. In my last Beport I said that the lava of the 16th of June might have 
covered the gulf of the 14th of December, 1854, which was Uie signal of Uie great 
eruption of 1855 ; but in the beginning of tius month it opened afresh, mio 
fpngnUy a manner as to merit all the attention of the geologist. It remained 
thus on the 9th of this month, on which day I visited the mountain in the com- 
pany of our distinguished young naturalist, Ghuilielmo Gniscardi. On the 
morning of the 22nd, I found it covered anew by the recent lava, freshlj iaeaing 
from the crater of 1855. I sought the carbonic acid which, according to the iUua. 
trious French geologist, Charles de Yille, is found at the lowest degree of Toleanie 
activity, and I did not find it on the summits of the mountain, but I found it in 
many smoke-holes of the lava of 1856, and in the fosse of Yetrana^ where I found 
in some places a temperature of 360° . 

October 16. 
Yesuvins continues with unusual determination to throw up lava upon the 
cone and on the Atrio del Cavallo— repeating in a manner stiU more wortiiy of 
consideration the phases which preceded the memorable eruption of 1860. "Ftom 
the S6th to the 27th of the past month the lava descended the same precipioe as 
in 1850. On the 28th it seemed as if about to cease, but the louder detonatiau 
from Uie mountains announoed fresh torrents of lara, which, daring the eraaiBC 
of the Ist of this month (October), appeared to be approaching the Obaenmto^, 
mmacing the new road which had just been opened under my direction by t£e 
guides of Yesuvius. The first torrent has ceased, however, wiUioat reaehing the 
fbot of the cone, but immediately after another copious stream of lava appeared* 
and, dividing into three or four branches, descended with such Telooi^ that in 
twen^ minutes it had already reached the Atrio, and there met the old lava ot 
1855. ThiB lava sparkled with such unusual brightness that the rugged mainfin 
at the summit of the mountain seemed to be on fire. Towards ten o'clock tjw 
■ame evening all this brightness disappeared. Before dawn next day I went m 
to this lava, which I stiU found burning under the crust, but it waa not of the 
same kind which had been thrown up before, viz., of the ro^^ged oontorted flnr- 
&oe, of the colour of ebony, but of the sort which hardens m larger or amaUer 
reddiidi fragments. It had numerous smoke-holes, which, in the preoeding 
stream, hadoeen very few. All these I found over the lower part of the straam. 
espeoialh^ on tiie banks which the fiery torrent had itself formed. All the aor- 
fftoe of the lava was sprinkled with a kind of delicate white flower. The smoke- 
holes had alreadjT in a few hours produced several sublimates, amne of which 
were perfectly wmte, others ash-coloured, and others yellow, ineUmng to a dir^ 
xeddiui tinge. The first experiments made on these sublimates preaent sevem 
peculiarities worthy of notice, which mar be the objects of tpeotal puUieaHon, 
I ought to motion that aU these smoke-holes produced through <ii«tniy^n ^^ 
acidnquid ; which facts do not confirm the doctrine of an iUustriooa hving geo- 
legist. Up to the present time it is believed by several obsearrers of Yesunns, 
that salts of ammonia are never produced on the cone, but upon tJielava which 
Jua ran orer cultivated ground,— but the first experiments I made <m Um lava of 
tb0 ISih of July, gathered from the smoke-YvoVe^ oi ««^«nl.«ablimatea, prove the 

exiBteace of ammoniaoal mixtures. TAie 0\»erra.\x>rs T«&j^»t%^CbA tteoi^ «hL ^r. 

reatigBtion of many fiMts poB^\e, iT\nfi^ im^X> «aea^ XXa* w^^qm fil ^^^^mafik 
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diligent obserrer. To return to the lara :~0n the 3rd of this month it descended 
towards the eastern side of the cone, where it is still incessantly flowing— but 
now without danger to the cultivated ground.^ The continued detonations of the 
mountain have at last enabled me to determine the distance existing in a direct 
line between the Obserratory and the aperture of the 19th of December, which 
is almost in the centre of the lofty plain of the Vesuvian cone— this distance is 
2720 metres. I have been able to determine the greatest velocity at which the 
smoke ascends, and find it is about 15 metres a minute : its issue is by an orifice 
a metre and a half in diameter, with the temperature of 1200°. With these facts 
any one may calculate how many pipes of water the larger of the two small cones 
eanpehds each day in steam, and wnat mechanicsl force that steam represents. — 
Aikenaum, No. 1567. 

babthquak£ in the unitxd states. 
Fbom the St. Louis Democrat of Oct. 9th, we learn that the city of 
St. Louis and its neighbourhood, and the adjoining regions of Illinois, 
have been visited by a severe Barthquake. *' In Illinois, " says the 
account, 'Mt was accompanied by a tempestuous sky and electrical 
pihenomena of an unusual character ; while with us it was preceded 
by freaks of electricity, variously described as vivid flashes of light- 
lung, and as the descent of a blinding meteoric ball from the heavens. 
The interval between the two shocks, the first of which occurred at 
about a quarter past four o'clock, was one of a painful suspense to 
such as had aroused themselves to a full consciousness of the nature 
of the danger, and who adverted to the fact that ordiuarily, at least 
In the earthquakes of the tropics, the violence of the convulsions suc- 
ceeding the first, of which there are commonly two, was that of a 
progr e ss nearly equalling geometrical ratio. The stanohest houses 
swayed to and fro with an undulatory motion very much resembling 
that of a ship labouring under an angry sea, now seeming to stop 
still and bid defiance to the towering waves, and anon bounding for^ 
ward quivering in every plank, and imparting to the voyager that 
inefi&ble sensation which is to the mind what sea-sickness is to the 
body. The rattling of windows, the displacement of furniture, the 
gleuning of lights from bedrooms which suddenly illuminated the 
mtdiy <uurkness which prevailed ; the wild terror of some, and the 
bewilderment of others whom the threatening phenomena had 
startled from their dreams, formed a scene more easily imagined 
than described. The second shock took place about five mmutes after 
the first, but was of brief duration and inferior violence." 



GREAT EABTHQUAKE AT NAPLES. 

The greater portion of the kingdom of Naples has been visited by 
one of the most destructive Earthquakes recorded for many years 
past. There was a slight shock on December 7, which had the 
effect of throwing down the cone of Vesuvius. Another pheno- 
menon observed was the extraordinarily fine weather, approaching^ 
that of summer, which had prevailed for two or three months. 

A Correspondent of the Athencewm writes from the city of Naples, 
that on December 16, at 10*10 p.m., while writing, his tabla 
seemed to be grasped by a powerful hand, mA ^T«^i;ge^ N\^«ciSc% 
b«ckwanfer and forwards. The timberB oi t\ie tootdl cst^^^^®^^ 
ship in a heavy aea, and the very 'wafta mo^«^ Tpew«^>5^^ • ^v«^ 
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minutes had scarcely elapsed, when the ''replica,** or repetition, 
came, and the stones were shaken from the roof, and a bell in the 
house was rung continuously. In the streets of Naples, crowds of 
people rushed into the open squares — some of the persons in their 
night-dresses. The poor people rushed forth screaming and calling 
on the Madonna and Saints to protect them. At three and five 
o'clock, after midnight, two other shocks were repeated, and the 
panic was increased. As daylight came, it was evident that compara- 
tively little damage had been done. A staircase here and there had 
fallen ; very many houses had fissures opened in them ; but no house 
had fallen, and no life had been lost. The Director of the Boyal 
Astronomical Observatory reported that the base of the tower in 
which is fixed the equatorial machinery was cracked, and that two 
pendulum clocks in the direction of the shock, which was from S. 
to N., had stopped. 

Naples had a great escape. The first shock lasted 5 sec. , the second 
25 sec. The Official Journal announced the news of the disaster in 
the provinces. In Campagna a house had fallen ; in Castellamare 
some staircases gave way ; in Sorrento, too, damage of the same 
kind was sustained ; and in Capri a portion of the mountain had 
fallen. During the following night again a considerable number of 
persons slept in the open air, and the same scenes were to be wit- 
nessed as during the preceding night One or two slight shocks of 
earthquake occurred, but the ahtrm was not great. The Journal of the 
18th reported that at Sala three persons had been killed, and that the 
prison and the barracks had received considerable damage ; that in 
Padua 100 houses had given way, and how many were killed was un- 
known ; inPolla the disasters were immense ; in Auletta, Petrosa, and 
Caggiona, many houses ruined, and many persons killed ; in Salerno 
many houses were opened, amongst which two churches, the palace <^ 
the Pr^fet, and the ban-acks of the gendarmerie, had suffered the most ; 
the belfry and the church of Saldina, close to Salerno, had giyen 
way, and two women had been killed. At Bari the people had been 
much alarmed, and had spent the night in the open air. In Bio]^ 
liano ten houses had fallen, two persons had been killed, whilst five 
or six had been dug out of the ruins. On the 19th two other shodu 
were felt in Salerno, and one in Naples. News came from Potenza^ 
a city of 14,000 or 15,000 inhabitants, where not a house remained 
in a habitable state. Tito (a suburb of Potenza, possessing nearly 
10,000 souls), Marsiconuovo, Haut-cuzana, andBrienza, were almost 
entirely destroyed ; two- thirds of Vignola had perished. The rain 
in Viggiano, Calvello, Anzi, and Abriola was awful. In Naples, at 
five and half- past six o'clock, p.m., on the 19th, we felt two otho: 
shocks. At midnight, another slight shock was felt^ and on the 
20th, at ten o'clock in the morning, we felt our tables heaving again 
beneath us. The greatest violence was confined to the proyinces of 
Principato Citeriore and Basilicata. Up to the 18th, nineteen bodies 
Jiad been dug out in Potenza, and the work was still going on. In 
Polla 300 had been dug out,. "Lagoiiegco 1^\. ^x^^ ^wi^ on the 
oi^bt of the 16th, in the course oi Be^«n\iQi\ai% •, wA^^xa^o^Sto ws^- 
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tinued there up to the 19th, and the whole population were in 
temporary bairacks. In the commune of Carbone, twenty-one were 
killed and nineteen wounded. Gastelsano was levelled nearly with 
the ground, and 400 persons killed. A similar disaster befel Sarconi, 
where thirty persons had perished. In Ghiria Bapalo equal damage 
was inflicted on the houses, and four persons perished. Naratra was 
partly destroyed. In other communes of Lagonegro, as Maratea, 
Lanria, Castellncciay Botonda, Yigianello, Sant* Arcangelo Galveray 
San Martino^ Castronuovo and Senise, most of the houses and 
especially the churches suffered. 

The same correspondent's next letter, December 29th, describes 
Vesuvius, on the night of the 16th, to have sent forth only a small 
lambent flame, instead of the gorgeous body of fire which had shot 
up for the previous three monthis. On the 16th, at the base of the 
cone in the new crater, a round hole was opened in the direction of 
Torre del Greca, and from this were discharged red-hot stones, and 
next day an immense volume of smoke. On the 22nd there were a 
cannonade of stones and smoke, and constant rumblings ; and by the 
29th the above hole was closed, and two apertures were opened in the 
summit, one sending forth stones, and the other smoke. 

From the observations of many persons, the earthquake seems to 
have been undulatory, vertical and gyratory, thus combining all the 
worst features of this tremendous phenomenon. The Journal of 
December 28th states 3656 persons to have been dug out ; and 100 
towns and villages, from first to last, suffered. 

From a subsequent letter, dated January 4th, we gather that on 
December 16th, in the territory of Beda, the earthquake levelled 
the neighbouring hiUs, rolled the earth over and over, and formed 
deep valleys ; half an hour before the shock, a light like that of the 
moon, and a fetid exhalation like that of sulphur, were perceived. 
The township of Polla (7000 souls) was half Lftid*in ruins. On the 
26tii, the little town of Sasso had its main street separated asunder, 
and so it remains with a fissure through its entire length. On the 
28th and 29th, both in Sala and Potenza, strong shocks were felt ; 
and in Naples, from December 16th to January 4th, there are stated 
to have been 84 shocks. Four places have been almost entirely 
swallowed up. Of Pertosa only six houses remained, and 1000 
persons fell victims ; and between Pertosa and Polla, the road had 
been carried off 200 feet distant, and the mountain above it cleft in 
two. On Januaiy 1st, three shocks of earthquake were also felt ; 
and on January 4th, the official documents returned upwards of 
80,000 persons as dead, and 250,000 living in the open air. Three 
photographic views of the destruction of Polla and its neighbour- 
hood were engraved in the Illustrated London News, January 16, 
1858. 
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THB BOYAL OBSIHLVATOBY. 

On Saturday, June 6, 1857, the Annual Visitation of iida great 
national establishment tookplaoe, on which occasion the Astronomer' 
Boyal presented bis Beport to the Board of Visitors on the condition 
of the Observatory, and its history during the past year. This docu- 
ment contains, as usuid, several interesting features in ooonezion 
with the progress of Astronomy. 

The Instruments, with a few trifling exo^tions, are in the same 
condition as they were last year. The new S.E. Equatorial, wbkh 
promises to be one of the finest instruments ever made, is now. 
nearly completed. Messrs. Merz, of Munich, have not, howeTer, 
yet succeeded in making an object-glass to their satisfiEKstion. 

The Meridional system of Astronomical Observations, for whidi 
the Greenwich Observatoiy is so deservedly celebrated, is rigidj^ 
preserved. Each star of a large clock- star catalogue is observed, if 
possible, twenty times in three years ; some stars are observed for 
refraction ; some as having been compared with the Moon ; some 
on suspicion of proper motion, &c. The Moon is observed at every 
opportunity without exception. The Sun and Planets are observed 
at every opportunity, except on Sundays, and when they pass latv 
tiian 15^ in the morning, in which state the large planets only ars 
observed, and only when the moon also is to oe observed. The 
transits have been observed almost entirdly by the chronographio 
method, except for the close ciroumpolar stare. 

The whole number of Meridional Observations from 1856, May 
19, to 1857, May 23, is as follows :-— In the Dq^nrtmeni of 
Transits : Observations of Transits (reckoning two limbs, or two 
methods of observation by ear and by touch, as two observations)^ 
4169 ; Observations of Collimator, by the Telesoope of the TaoMab- 
Circle, 311 paurs ; Observations of Transit-wires by Eeflexion, 810 ; 
Observations of one Collimator by the other, 52. In the Depart- 
ment of Zenith Distances (reckoning two limbs, or a combination of 
Direct Observation with Keflexion Observation, as two observatioosy 
and including the observations of the wire by Beflexion), drole Ob* 
servations of all kinds, 3663. 

A curious fact has been noticed with respect the Azimath of the 
Transit-Circle and the Asimuth of its Collimator. Mr. Airv ob- 
serves : — ** There is a well-marked annual periodical change in the 
position of the Transit-Circle, the southerly movement of the eastern 
pivot having its minimum value in September, and its maximum in 
March, the extreme range being about 14 seconds; and there is a 
similar change, but of smaller amount, in the position of the Colli- 
mator. I cannot conjecture any c&\xBe for these changes, except in 
the motion of the ground. There \b a -ver^ iw«^«Q^. <S{aai\gi^ ^ ^\aSL 
analler amount in the AzlmutVi oi \ixe Ti«Qa\VC\t<^^, «f:s^\xK:^!M^\^ 
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by a nearly equal change in the apparent Aximath of the Collimator, 
so that fixaa day to day the Traatit-Cirole and Collimator preserve 
their relative position unaltered ; these I ooncelve to be the effeota 
of acddentin observation of the oiroumpolar stars, arinng either from 
&ult of the observer^ or from irregularities either in the level or in 
the oollimatlen ; at the same time^ viewing the great accuracy of the 
observations of circumpolar stars, and the extreme simplicity of the 
pivot-supports and of the instrumentrframey I cannot conjecture how 
such irr^ularities can arise. " 

During the past winter Mr. Airy received intimation from Pro* 
feasor Hansteen that the dip, as determined at Greenwich, appeared 
to have become greater than was consistent with the changes of dip 
going on in the north of Europe. A similar discordance was found 
to exist between Greenwich and Kew. This lad Mr. Airy to eza* 
mine the Royal Observatory instrument, and it was found so imper- 
fect in its mechanical construction, that when the needle was lifted 
up from its agate bearings its upper point almost always struck the 
bnaa circle. These defects have been amended, and the apparent 
dip is diminished by nearly the quantity which Professor Hansteen 
«ozgeotured. Mr. Airy regrets that this irregularity unfortunately 
causes the dip-observations at Greenwich for several years past to 
possess very little value. 

The Magnetioal and Meteorological Observations continue to be 
made on this system of self-registration, commencing with August 
25, 1856 ; the thermometers in the magnet-boxes have been read 
at twenty-four consecutive hours once in every week, witii the view 
«f obtaining bases for complete reduction of the observations. Mr. 
Aiiy contemplates, as soon as he shall have some computers libe- 
fated from the lunar reductions, to take in hand the further reduc- 
tion of the magnetic observations* 

Under the head of Chronometers, Communications of Time, and 
Operations for Longitude, Mr. Airy makes the following observa* 



'* The number of chronometers in the chronometer-room is sixty- 
eight. All are compared with the Mean Solar Clock, which is sym- 
pathetic with the Corrected Motor Clock of the Gralvanic System : 
some every day, others once in the week. The chronometers on 
trial for purchase have^ for several years past, be^i sometimes ex- 
posed to extreme temperatures ; and lately I have determined to 
extend this system in a lower degree to the Admiralty chronometers, 
subjecting aU in turns to artificial heat as high as 80° Fahrenheit. 
The Observatoxy takes charge of the valuation of dironometers to be 
purchased by the Government, and of the recdpts, repairs, and 
issues of chronometers belonging to the Grovemment. The Motor 
Clock of the galvanic sympathetic system ia adjusted every day, 
after comparison, by means of an auxiliary pendulum, which is put 
in mechanical connexion for a time with the clock pendulum, and 
by which the rate of the dock is eitiier 8ycoi^st«.\A^ est T«Xas$^si^\s^ 
j|jr <=^^'^ wlioie value as long as the two i^csidv^^sooxA vc«\aA^«^ ]|^ 
tbu dock <mr own iBympadietic ccnmezkoi Va TMkDXsK«aft^> «b.^ Xasaar 
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sigDals are Rent to other places. I am desiroiis of introdaciDg the 
system of galvanic connexion for clocks of small dimenaons ; a 
system which would frequently be yery convenient. Theiiumber 
of failures of the Time Signal Ball at Deal, dropped by galvanic 
current from the Boyal Observatory, in the course of one year has 
been nineteen. When it is considered that four connexions must be 
made on the line before it is fit to receive our current, and that then 
there must be four contacts at Greenwich and one at Deal, this 
number of failures will appear very small Other time signal balls 
are dropped by currents issued at the same time, at the Strand, 
Comhill, and Liverpool ; but though I am happy to supply with 
regularity the currents required for these purposes, I do not hold 
myself responsible for their success. I have verified experimentally 
the perfect practicability of dropping a ball at Bevonport by a cur- 
rent from Greenwich." 

The value of these galvanic clock communications is veiy great ; 
the clock in the Lombard-street Post^ffice is adjusted and regulated 
by the apparatus with the greatest regularity. Besides this, sym- 
pathetic movements are maintained with other clocks, and houily 
signals sent through the wires of various railways by which time balls 
are dropped at the Strand, Comhill, Liverpool, and Deal The 
communication with the Post-office clock is remarkable. At 23h. 
26 m. Os. of that clock a signal is given to Greenwich, the compAiison 
of which with the Hoyal Observatory's clock acquaints tiie Obser- 
vatory with the error of the Post-office clock. At Oh. Om. Os. of 
the Greenwich clock a signal is sent from Greenwich, which mecha- 
nically adjusts the Post-office clock. At Oh. 26m. Os. of the Post* 
office clock a second signal is given to Greenwich, by which the 
efficiency of the adjustment is shown. The system answers so wdl 
that it is purposed to extend this system to other clocks. 

The Astronomer- Boyal concludes his Beport by expressing his 
^tire satisfaction with the zeal of the assistants and observers 
placed under him. The duties of the Observatory have been so well 
performed that the ordinary astronomical reductions are now more 
completely brought up to a level with the observations than at any 
period within Mr. Airy's recollection. At the same time the 
Astronomer-Boyal wishes to see improvements in the education of his 
assistants, which would at once be creditable to the establishment 
which he directs, and beneficial to science. — AthencBunif No. 1546. 

SPOTS ON THE SUN. 

The Astronomical Society have presented their Medal to M. 

Heinrich Schwabe, of Dessau, who has made daily observations of 

this phenomenon for a period of thirty years ; and the President's 

address on the occasion of presenting the medal offers in itself an 

interesting reply to the queries of our astronomical correspondents.. 

27ie result of M. Schwabe's investigations has been to establish, 

with a degree of probability aVmo&t axsioxm\}ak%\A oKx^auLt-v, that the 

Solar Spots pass through tVie "piViaaea oi TXAaLYnvxnsv '«ATiw\vwv<vn\ 

frequency, and vice versd, t\iro\ig\i «b T9«nsATtfi\.^«rs ^^«wa^»^t«Bi 
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ten yean ; bat th«t during the last three years the results havQ 
shown symptoms of disturfauice. 

M. SchwaWs merits are in no way affected, though, no doubt^ 
the value of his disoovery is enhanced by this remarkable episode. 
No longer is its scope confined to the disclosure of a physical pecu- 
liarity in the constitution of the Sun. It promises to be the means 
of revealing the prevalence of a principle, throughout the solar 
system^ co-extensive with gravitation, and of establishing another 
link in the chain of analogies binding earth with other worlds, the 
ultimate effect of which on the progress of physical i-esearch no one 
can foresee. 

THE AUGUST HETEOKS. 

M. CouLViEB Gravieb, the zealous observer of these Meteors, 
gives the following Heport for the month, from 18th July to 13th 
August, in the past year. The figures show the mean howrly •number 
of falling stars at midnight : — 

July 13 8*5 August 4 to 5 . . . . 20-2 

„ 18 to 19. ... 6-9 „ 7 .... 26-2 

„ 22to23. . . . 11*8 „ 9,10,11 ... 44 

„ 27 to 28, ... 20*4 „ 12 .... 40 

„ 31 17-2 „ 18 .... 26-5 

It will be seen that there is a pretty regular increase from the 22nd 
July to the 10th August, where the maximum occurs as usual. In 
another table, he gives the mean hourly fall for twelve years 
(1846-1857)» from 20th June to 31st August, by averages for each 
three days. From this second table it appears that the number of 
meteors is pretty uniform from 20th June to 20th July, varying 
from 5 to 9 ; from 28rd July it increases pretty regularly to ' 7l£ 
August, when it reaches 27*8 ; at the 10th August it leaps up to 
69*9 ; on the 13th it is 31*2, and then falls gradually to 10*7 on the 
31st. The present maximum is thus beneath the average, and M. 
Gravier concludes, as he did last year, that the number of the 
August meteors is gradually diminishing. Sur John Herschel 
observes that the August meteors, though less brilliant than those of 
November, are more certain, as the latter sometimes disappear for 
some years. M. Leverrier announced lately that the observations 
made under his direction on a former occasion to discover the hdgkt 
of the meteors, would be repeated this year, and that the stations 
chosen for observers were Paris, Melun^ and Eambouillet, forming 
a nearly equilateral triangle with a side of 48 kilometres (30 miles). 
If a fire-ball, or remarkable falling star, capable of being distinguished 
from the others, is observed from these three stations, and its angle 
with the horizon at each taken, its height can be found by calcu- 
lation. — Scotsmcm. 

Mr. T. Forster, the well-known astronomical observer, at Ostend, 

witnessed the Meteors on August 12 as of very unusual forma saxsL 

colours. From a good position above the se&\ife ^^'wSto^'OQKai.^^ii^ 

part of the night. Many hundreds ieW m Nada>aA ^\x^*C^$sw^ >s«ft^ 

partioularfy towards 8.W. and W., iio\il5.^, «a\3A\>aL "^^Jas^ ^5i.^tf^^. 
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in general more fiurt^ and leave Ike wblto tfaina behlmi tiwm^ as u 
usiuJ, but desoended ilowly with a bright yellow llhne ; othen were 
iplendidly crimson, and eome bright«blne and pmple. Tins faot is 
Tery oarions, as farouring the hypotheeis of ignited gases adopted by 
M. De Lnc of Grenada. I>aring the whole of Angust, meteoira were 
numerons all along the Rhine and in Gemiany* Bath numben had 
not fihllen sinee the 10th Augosty 1811, nor have we any reoord of sudi 
a quantity as on the present oooasion, extending orer four days oonse* 
outiTely, and exhibiting such very brilliant and ^venified tints of h^t. 
Collaterally with these metetnis the following phenomena should be 
noticed, proving the highly electric state of the air. In the storm 
which raged in Holland on the 5ih July, the hailstones were larger 
than pigeons* eggs, and broke nearly aU the windows in Amheim. 
The same occuired at Spa on the 5th of August, when eveiy pane 
of glass exposed to the hail was beaten to pieces. All the electrical 
ine^uments indicated a high positiye charge. A tratnbe or water* 
spout was witnessed by Mr. Forsterin the distance on the 11th. 

TWIITKLIWO OF THE STARS. 

A OOBRESPONDEST (M. F.) in the Philosophical Mctgasdne, No. 
86, writes : — '* The stars- twiidiled much- at Brighton on the evening 
of the 16th of March. Sirius and Aldebaraii were in sight ; and on 
passing the axis of the eyes across them so as to produce a changing 
place for their image on the retina, it was seen that the di£forence 
due to twinkling was so great as at certain moments to cause the 
apparent extinction of the stars; A mirror was therefore held in tiie 
hands so as to send a reflected image of the selected star 
to the eye, and then the mirror was moved in such a manner 
as to throw the image of the star in a line or cirde^ which 
eouid easily be done. Upon examining the brightness of the 
•tar image at the moment when it was reflected from different parts 
of the moving mirror, the light was seen to differ enormously, and 
very frequently, indeed, to be replaced entirely by darkness. In 
&ot, the successive phases of the star, which, bemg seen in one 
direction, gave a continual but wavering light, were now separated 
into their luminous and their absolutely dark conditions ; and thuv 
tiie effect of twinklings was made far more manifest than by the 
ordinary mode of observation. The apparent extinctions were not 
for long together ; but they often cut up a circular path of light of 
about 10 degrees angular space into six, seven, or eight parts, sepa- 
rated by short dark intervals without sensible light." 

STARS ON THir DISK OT THE KOON. 

Mr. Htfpislet, of Stow Easton, near Bath, has rshited to the 
Astronomical Society an experiment which he lately performed for 
his own satisfaction, illustrative of the projection of Stars on the* 
Disk of the Moon. He formed an artificial star with a candle placed 
At a distance of about 185 yards, and Mi aT\h&<c\«.\TCLQQn. with a <^Mlr 
of oaid attached to a rod appUed V> t\i« end ol \Aa \<SyaA«cs^, '^^^ 
'^mMng hia artificns^ moon, "be 'waa a\Afc V> xoo^^ ^% xi^aiiscv^ 
IdMei of the artificial m.o©!L wid stex u^tMVj m^Qoa Y^vse«a«so 
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of ijuktan, aad to mske the sppobe u gradual u he pleMed. Me 
Ihus iMid Ml opportanity, 1m nyi, of witawwing the ovarlapping of 
the two images at Isienra^ and ctf eoiiTmomg himaelf of the suffi- 
ctenoy of op^oal oonsideTstioDa £or the espkoiatioii of what he gaw, 

ISTJBJnUB OOIiD IN TBI RHW 'W0BI3>. 

Tbb Amearican Continent and the Axttilles were vifited by Interne 
Cold in Januazy, 1857. At Lynohbnrg, on the 10th, the ther- 
mometer was down to 11° aboye aero. At Savannah it indi- 
cated 16° aboTOy and in Florida 21° above, being the coldest weather 
ever:know.n in that region. loe formed two inches in thickness. In 
MrnvBOU^ a severe iroet did considerable injury to crops — a pheno- 
menon aknoet unknown in that latitude. In all the western rivers 
steamers were ^nosen up. The great lakes were covered with fina 
ioe, extending many miles firom i^re. In the North-western States, 
the severity^ the weather was ahnost unprecedented, and men and 
animals perished in great numbers. Accounts from Iowa, written 
in the first week of January, state that the roads iwere impassable. 
Sleds, merchaudizCy and property were abandoned to the storms. 
Many men and cattle were frozen to death in the highways. A 
(party of Government surveyors took shelter from a snow*storm in a 
lavine, which seemed a prairie. They pitched their tent upon three 
f^et of snow, rigged a stove whose pipe ran up through the top of 
the tent, ate, and went to sleep. A difficulty of breathing aroused 
the party early, and it was discovered that the ravine had drifted 
chock full of snow, and that it was then three feet above the top of 
the tent and the top of the pipe. Out of the enth^ surveying com*' 
pany, of which they were a part, two men froze to death, two waded 
the prairie snows in their stockings, unable to draw on their stiff 
boots, and all were disabled, permanently or temporarily, by the 
freezing of the extremities. 

The mouth of the East Biver, in New York, was blocked up on 
12th of January by a field of ice fifteen acres in extent, through 
whidi nothing could pass. 

THI OBEAT COMET OF 1556. 

OONSIDB&ABLE interest has been excited in the past year, by the 
expected re- appearance in June last of this Great Comet, which a 
Grerman astronomer not only foretcdd, but that on the 18th of June 
it would destroy the world ! To meet this alarm, Mr. Hind, the 
astronomer, published a small work, wherein he disposes of the pro- 
bability of near approach and colMsion.* 

The Comet did not re- appear ; but, by turning to M. Arago"^ 
Popular Astronomy, ''we easily identify l^e expected visitant with 
the great comets of A.D. 1264 and A.B. 1556. We learn that it is 
one of those comets that are visible to tlie naked eye, and that it has 
a period of about 292 years. Its nmnbers in the catalogue are 17 
and 30. We see at a glance, by a com^^aanaoni oi >^^ 'c«^^'^fij^^««^ 
ments, why it is that these have lMenp!Eaaao\!iXiQadLV^>k^^''^«»3n3&>s«A^ 

• 7%e Comet oflBSe ; bfing Popular Replies to EuwM-aa* ^^^g'^^L'JSJSS 
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the Bame comet. It is inconoeivBble that they should be two distinct 
bodies, when the inclinations of the orbit to the ecliptic come out 
Htko same within less than a quarter of a degree, when the longitudes 
of the node and of the perihelion are almost the same, the former 
diJBTering only by a few minutes, the latter by little more than a 
degree. The only important variation is that the perihelion distance 
is in one case *43, and in the other '50. The reader may wish to 
know why, if its period is less than 300 years, it has not made its 
third appearance before the year 1857. He will find the solution of 
his difficulty in the account of this comet, given in Arago's volume. 
Moreover, he will find its whole history, which is as follows : — It 
was first observed in 1264, and the elements of its orbit have been 
computed by Pingr^ and Dunthom. It is stated to have been very 
brilliant during the months of August and September, and to have 
been followed by a tail of nearly 100 degrees in length. The histo* 
rical event with which it is connected is the death of Pope Urban lY^ 
which took place on the night of its disappearance. On its re- 
appearance, in 1556, it was observed by Fabricius, on the 1st of 
March, and it remained visible tOl May. It might have been ex- 
pected in the year 1848 ; but the Newtonian theory of gravitation 
tells us that it must have been detained by such planets as in its 
eccentric course it came into near proximity with, and M. Arago 
pronounces that it may be expected some time between 1856 and 
1S60.*'— Saturday JUview, 

ASTRONOHIOAL DISCOVERIES DURING 1857. 

Abtronohers were particularly active during the past year, as 
the following brilliant List of Discoveries will testify i—'Comet I., by 
Dr. D* Arrest, at Leipsic, on the 22nd of February ; visible for about 
eight weeks. Comet II., by M. Bruhns, at Berlhi, on the 18th of 
March; visible for about eleven weeks. This comet is identiosl 
with III. of 1844, discovered by M. Brorsen. Planet (43), by Mr. 
N. Pogson, at Oxford, on the 15th of April; named Anadne. 
Planet (44), by M. Goldschmidt, at Paris, on the 27th of May. 
Comet III., by Dr. Klinkerfues, at Gottingen, on the 22nd of June ; 
visible about four weeks. Planet (45), by M. Goldschmidt, at Paris, 
on the 28th of June, named Eugenia. Comet lY., by M. Dieu, 
at the Imperial Observatory, Paris, on the 28th of July ; visible 
about four weeks. This comet was discovered also by Dr. C. H. F. 
Peters, at Dudley, U.S., on the 25th, and by Professor Habicht, at 
Gotha, on the 30th of July. Phmet (46), by Mr. N. Pogson, at 
Oxford, on the 16th of August ; named Hestia. Comet Y., by Dr. 
Klinkerfues, at Gottingen, on the 20th of August ; visible for about 
six weeks. Planet (47), by Dr. Luther, at Bilk, on the 15th of 
September. Planet (48), by M. Goldschmidt, at Paris, on the 19th 
of September ; named Pales. Also another planet (49), by the same 
person and on the same evening ; named Doris. Planet (50), by 
Air. FerguBOD, at Washington, T3.^., on.\2d& ^V^ol Cy*XA>Qec% wuned 
Vhvinm. This planet was abo detected \>3 Tix. \ia\^^, %\. ^-JSk^ 
on Oie 19th of October. Comet ^l.,>>^'S>T.Tiox«.^»«X^SVss«M», 
oa the 10th of November ; 'vmUe iox «b\>o\x\, ftN^^'a^s^ 
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The reading of the barometer was abore its average vahie hi Febmaiy, Msjr, 
Jane, July, AnguBt, Ootober, Korember, and Deoember, and m defect in the 
yemaining months of the year. 

The mean readins of the barometer for the year, at the h^ht of 160 feet abore 
the mean lerel of the sea, was 29*820 inehes, being some^diat aboye the ayerage 
▼alne. 

The mean temperature of the air in January was in excess of the ayerage 
▼ahie of 85 years by f**; February, by 1**: March, by 1**; April, the average 
yalue; May, in excess 1^°; June, by S}"; July, by 8°; August, by 6^; Septem- 
ber, by 3"; October, by 3^"; November, by 9^°; and December, by f^j according 
to Mr. Glaisher's determination of the mean temperature of each month. 

The mean temperature of the air for the year was 51°' 1 ; that of evaporation 
was 46°-2 ; and that of the dew-point was 46°'7. The mean defpee of humidity ^ 
was 83, complete saturation being represented by 100. Bain tell on 126 days ; 
the amount collected was 21*5 inches. 

Tin January the 4th the weather was very mild, and the mean daify excess of 
temperature was 7f°; from the 5th to the 8th the amount of defect was 8|° 
when a milder period commenced, and to the 20th the mean daily amount of 
excess was 3^°; and to the end of the month it was in defect to the mean daily 
Mnoimt of 6^°. February was warm, being from the 6th to the 24th 3|°in 
excess ; on the 25th and 26th, 3^° in defect ; and for the rest of the month, 9° in 
excess. March was 3° in excess to the 7th ; from the 8th to the 13th, 4^° in 
defect ; from the 14th to the 20th, 6° in excess ; from the 21st to the 27tiL, 4P in 
defect ; and for the rest of the month, 41° in excess. April, till the 10th day, 
was hot, the temperature being 5^° in excess ; from the 11th to the 16th it was 
cold, being 6° in defect ; it was again hot from the 17th to the 2l8t, being 5|° in 
excess ; and then again oold to the end of the month, being 6° in defect, wkh 
snow falling every day. The temperature for this month was about 1° below 
that of the average or the preceding 16 years. May was cold till the 10th, being 
6° in defect, and warm for the remainder of the month, rising to summer tern- 

Sirature in the middle of the month. June was warm till Ine 8th ; cold from i 
e 9th to the 18th ; and hot from the 19th ; on the 2Bth, the temperature near 
the sea rose to 76° ; in London, to 88** ; and at other places it was somewlut 
below 90°. This day was the hottest we have experienced since 1846 ( Jidy Gth); 
and it was also remarkable for the small amount of water in the air in the ia> 
visible shape of vapour, the temperature of the dew-point beinc fully 35° betow 
that of the air at times during the day. July, the mean high day temperature 
was 78°, being 4|° above the average ; the low night temperature was 5H°, «c« 
ceeding its average by 1°. The mean temperature of the month was 3° ncaify' 
in excess. August was warm throughout nearly, the mean temperature being 
6° in excess nearly. Since the year 1771, there nas been no instance of so hkh 
mean temperature— viz., 65°*8— in August as in this year. September was i£o 
warm nearly throughout, the temperature being about 8° in excess. October was 
warm ; the temperature was 3^° in excess. November waa2^° above the average. 
December was remarkably warm throughout, x>articularly in the few days pre- 
ceding and including Christmas Day ; the temperature of the month was 6° 
nearly in excess. In the year 1806, and again in 1852, the month of December 
was somewhat warmer than in this jear ; but there are no other instanoes nnoe 
1771 of the month of December hemg so warm as the one just passed, according 
to the results obtained by Mr. Glaisher. 

The temperature of the jear 1857 was about 2^° abore the average of 86 years. 
The highest temperature in the year was 92°*7 in June ; the lowest was 20° in ' 
both January and February ; the range of temperature in the year was there- 
fore 72f°. The greatest range in one month occurred in June, and was 51° 
degrees nearly. The average monthly range of temperature was 98|°, and tiie 
average daily range was 17°. The average weight of a cubic foot of air, at the 
level of the sea, was 555 ^ains in January, 527 grains in August, and the mean 
for the year was 542 grains. 

During the year two remarkably heavy falls of rain occurred. On the 7th of 
August a storm commenced at Scarborough, which resulted in a serious destruc- 
tion of property ; and by the end of the storm, rain was measured to the depth 
of inches. Bo heary a storm has not \>eerL \»LOWtk. \>«SQft* va. ^8aa \«^to. by the 
oldest inhabitant . The other storm tooV ^\aftft oti ^^ "lartA cS. ^cX^^ * «sJ^.^sS^. 
with greatest violence orer liondon a.naLt\ve co\av\Sv<i%;toaxAiSowx\, ^^^ w« 
Xiondon was about 2i inches, aTidatB^TstoiiT%ac^ifta.^\v»«Ms««^'^^^ 
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UBT or FSBfiOKS ZMINBNT IN fiOIENOS ABD ABT. 1857. 



AVBBXW UsB, M.D., the chemist, well known by his JXetionary of ChemUtrp, 
Sjfsiem qf Geology, and Dictionary qfArU, Mcmufacittre*, and j£in€$. 

Joaar Bbittov, who, by his industry, talent, and inte^ty, raised himself from 
hnmble life to an eminent position among antiquanee and topographers. 

Hm 'BJkXX, OT SI.LSSMBBX, " in whom the man of letters, tiie artist, the explorer, 
the soientiio investigator, hare eaoh to monm a fnend."^Aih&nmum. 

SusHA KxKT "KjJxHf M.D., the intrepid (American) Arctic navigator. 

The BxT. TH01C1.B Dxx Hikgks, LL.D., Professor of Hebrew and Oriental Lan- 
guages in the Boyal Belfast Academy. 

M. Dttvssnot, the eminent mineralogist, who was associated with M. Elie Beau- 
mont in the management of the 'French. Gk>Temment mines, and in th» 
execution of the geological map of France. 

Dt. BoBXBT BalIi, of Dublin, an esteemed naturalist. 

f Joxir Macgbxgob, author of several statistical works. 

PBOVBSSOB Kabl ArarsT Hahv, of the University of Vienna, one of the greatest 
old German scholars belonging to the school of the Grimms. 

Fbxdxbxc Scot Abchxb, the inventor of the CoUodion Process in Photography, 

If. Catxby, the celebrated mathematician. 

^ABOV Louis Jacqvxs TaxNAxn, Member of the -French Inititate, and distin- 
guished chemist. 

IIOSXTZ BxTzscH, Oemum painter. 

JxAV Pixxbb dx Bxbakgxb, the great French poet. 

LxsvTXirAirT Holk Air, B.N., " the blind trav^mr." 

Dm. Tbcomab Dick, author of Celettial Scenery, Jco. 

BiSBOP BxiOicxixxii), the eminent Greek scholar. 

CBAXI.X8 Lucixv BovAPABix, Prince of Canino, tiie Mcomplished ornitho- 
logist. 

The TaxT Bxy. Dban CoirrxxABx, one of the distinguished geologists of his 
time. Boon after leaving coUeee, he turned Ms attention to G^ogy, then 
an infiaat science. One of his first acts was, from some very imperfect 
remains, to infer the characteristics of an unknown reptile, called by him a 
" Plesiosauras." This speculation brousht down upon hun the sneers of 
Sir Everard Home, the great authority for comparative anatomy, at that 
time, in England ; but the discovery shortly afterwards of a perfect skeleton 
proved Mr. Conybeare's sagacity to have been' ec[ual to his boldness, and 
placed him at once in the highest ranb of English geologists. In conse- 

2uence, Cuvier, to whom he was personally unknown, recommended him as 
lorresponding Member of the Institute of France — an honour never 
lightly conferred, but which he amply juaU&ed Vj ^ft ^To^xiJi\S55fa.,Ss\. ci<a>\^- 
jtmction with Phillips, of his Outlines qf Geologij ; al^eTyi^K^/^s^-^'SKS*^^^'^^^ 
with Dr. -Buckland, of a very able papet \xpou ^'ft ** Qt^Otfi^ ^v "Caa 
Bristol and South Welsh Coal Fields.** 
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signalB are sent to other places. I am desirous of introducing the 
system of galvanic connexion for clocks of small dimensions : a 
system which would frequently be very convenient. The iiumber 
of failures of the Time Signal Ball at Deal, dropped by galvanic 
current from the Eoyal Observatory, in the course of one year has 
been nineteen. When it is considered that four connexions must be 
made on the line before it is fit to receive our current, and that then 
there must be four contacts at Greenwich and one at Deal^ this 
number of failures will appear very small Other time signal balls 
are dropped by currents issued at the same time, at the Strand, 
GomhilX and Liverpool ; but though I am happy to supply with 
regularity the currents required for these purposes, I do not hold 
myself responsible for their success. I have verified experimentally 
the perfect practicability of dropping a ball at Devonport by a cur- 
rent from Greenwich." 

The value of these galvanic clock communications is very great ; 
the clock in the Lombard-street Post-ofiice is adjusted and regulated 
by the apparatus with the greatest regularity. Besides this, sym> 
pathetic movements are maintained with other clocks, and houriy 
signals sent through the wires of various railways by which time balls 
are dropped at the Strand, Comhill, Liverpool, and Deal The 
communication with the Post-office clock is remarkable. At 23h. 
26 m. Os. of that clock a signal is given to Greenwich, the compArison 
of which with the Boyal Observatory's clock acquaints the Obser- 
vatory with the error of the Post-office clock. At Oh. Om. Os. of 
the Greenwich clock a signal is sent from Greenwich, which mocha* 
nically adjusts the Post-office clock. At Oh. 26m. Os. of the Post^ 
office clock a second signal is given to Greenwich, by which the 
efficiency of the adjustment is shown. The system answers so wdl 
that it is purposed to extend this system to otiier clocks. 

The Astronomer- Eoyal concludes his Report by expressing his 
totire satisfaction with the zeal of the assistants and observefs 
placed under him. The duties of the Observatory have been so w«^ 
performed that the ordinary astronomical reductions are now more 
(completely brought up to a level with the observations than at any 
period within Mr. Airy's recollection. At the same time the 
Astronomer-Boyal wishes to see improvements in the education of his 
assistants, which would at once be creditable to the establishment 
which he directs, and beneficial to science. — Atkenceum, No. 1546. 



SPOTS ON THE SUN. 

The Astronomical Society have presented their Medal to M. 

Heinrich Schwabe, of Dessau, who has made daily observations of 

this phenomenon for a period of thirty years ; and the President's 

address on the occasion of presenting the medal offers in itself an 

interesting reply to the queries of our astronomical correspondents; 

The result of M. Schwabe's investigations has been to establish^ 

with a degree of probabWity a\mo6t ^iJOioutAM^ to certainty, that thb 

Bohr Spots pass throvigb tVie i^\\«AQa oi TaKswtosasi vtATSBOESEB^ua 

irequency, and vice i;ei'«A, t\iTOw^\i ^ ^ftfATio\.^w3 9£ffissraG^ \»ff&. 
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ten yean ; but that durtng the last three years the results havQ 
shown symptoms of disturbuiee. 

M. Sdiwabe's merits are in no way affected, though, no doubt, 
the value of his discovery is enhanced by this remarkable episode. 
No longer is its scope confined to the disclosure of a physical pecu- 
liarity in the constitution of the Sun. It promises to be the means 
of revealing the prevalence of a principle, throughout the solar 
system, co-extensive with gravitation, and of establishing another 
Imk in the chain of analogies binding earth with other worlds, the 
ultimate effect of which on the progress of physical I'esearch no one 
can foresee. 

THE AUGUST METEOBS. 

M. CoULVDBR Gravieb, the zealous observer of these Meteors, 
gives the following Report for the month, from 13th July to 13th 
August, in the past year. The figures show the mean howrly number 
of falling stars at midnight : — 



July 13 ... , 


. . 8-6 


August 4 to 5 . . 


. . 20-2 


„ 18 to 19. . 


. . 6*9 


n 7 


. 26*2 


„ 22 to 23. . 


. • 11-8 


n 9.10,11 . 


. . 4A 


„ 27 to 28, . 


. . 20-4 


« 12 


. . 40 


„ 31 ... . 


. . 17-2 


« 13 . . 


. 26-5 



It will be seen that there is a pretty regular increase from the 22nd 
July to the 10th August, where the maximum occurs as usual. In 
another table, he gives the mean hourly fall for twelve years 
(1846-1857), fi'om 20th June to 81st August, by averages for each 
three days. From this second table it appears that the number of 
meteors is pretty uniform from 20th June to 20th July, vaiying 
from 5 to 9 ; from 28rd July it increases pretty regularly to ' 7th 
August, when it reaches 27'8 ; at the 10th August it leaps up to 
69*9 ; on the 18th it is 81*2, and then falls gradually to 10*7 on the 
31st. The present maximum is thus beneath the average, and M. 
Gravier concludes, as he did last year, that the number of the 
August meteors is gradually diminishing. Su* John Herschel 
observes that the August meteors, though less brilliant than those of 
November, are more certain, as the latter sometimes disappear for 
some years. M. Leverrier announced lately that the observations 
made under his direction on a former occasion to discover the height 
of the meteors, would be repeated this year, and that the stations 
chosen for observers were Paris, Melun, and Eambouillet, forming 
a nearly equilateral triangle with a side of 48 kilometres (30 miles). 
If a fire-ball, or remarkable falling star, capable of being distinguished 
from the others, is observed from these three stations, and its angle 
with the horizon at each taken, its height can be found by calcu- 
lation. — Scotamcm. 

Mr. T. Forster, the well-known astronomical observer, at Ostend, 
witnessed the Meteors on August 12 as of very unusual forms and 
colours. From a good position above the aea Vi^ ^^\A\i<^*OGkfo\s^.^G:.^f^ 
part of the night. Many hundreds ieW Vn NarvovjA ^\x^<i>aR«i^ ^"Q^ 
particularly towardaS.W. and W., notlS.^, aaxxaxMil. 'XSJsska-j ^^^^*^ 
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in general more fast, and leave Hie while tfaina iMhimf tbem^ as is 
usiud, but descended slowly with a bright jelkm Buem ; othets were 
splendidly crimson, and some bright*blue and pnff^e. Tlus fuit is 
Tery canons, as farouring the hypothesis of ignited gases adopted by 
M. De Luc of Geneva. During' the whole of August, meteora were 
numerous all along the Rhine aiKl in Germany* Sodi numbeis had 
not fihllen since the 10th August, 1811, nor have we any record of such 
a quantity as on the present occasion, extending oyer four days oonse* 
eutively, and exhibiting such very brilliant and dirersified tints of light. 
Collaterally with these metetnis the following phenomena should be 
noticed, proving the highly electric state of the air. In the storm 
which raged in Holland on the 5tlL July, the hailstones were larger 
than pigeons' eggs, and broke nearly all the windows in Amheim. 
The same occurred at Spa on the 5th of August, when eveiy pane 
of glass exposed to the hail was beaten to pieces. All the electrical 
instrumentis indicated a high positive charge. A ironibe or water* 
spout was witnessed by Mr. Forsterin the distance on the 11th. 

TWIlTKLINa OF THE STABS. 

A OOBRESPONDEKT (M. F.) in the Philosophical Magcmne, No. 
88, writes : — ** The stars twinkled much' at Brighton on the evening 
of the 16th of March. Sirius and Aldebarui were in sight ; and on 
passing the axis of the eyes across them so as to produce a changing^ 
place for their image on the retina, it was seen that the difiisrence 
due to twinkling was so great as at certain moments to cause the 
apparent extinction of the stars; A mirror was therefore held in tiie 
hands so as to send a reflected image of the selected star 
to the eye, and then the mirror was moved in such a manner 
as to throw the image of the star in a line or circle^ which 
eould easily be done. Upon examining the brightness of the 
star image at the moment when it was reflected from different parts 
of the moving mirror, the light was seen to differ enormously, and 
very frequently, indeed, to be replaced entirely by darkness. In 
&ot, the successive phases of the star, which, being seen in one 
direction, gave a continual but wavering light, were now separated 
into their luminous and their absolutely dark conditions ; and thus 
tiie effect of twinklings was made far more manifest than by the 
ordinary mode of observation. The apparent extinctions were not 
for long together ; but they often cut up a circular path of light of 
about 10 degrees angular space into six, seven, or eight parts, sepa- 
rated by short dark in tervt^s without sensible light." 

STARS ON THir DISK OT THE KOON. 

Mb. Htffislet, of Stow Easton, near Bath, has related to the 

Astronomical Society an experiment which he lately performed for 

his own satisfaction, illustrative of the projection of Stars on the 

I>isk of the Moon. He formed an artificial star with a candle placed 

Mt A distance of about 185 yards, and asi ax^^Q\a.l moon with a disk 

of €!ard Attached to a rod appUed V> t\i^ eu^ ol \3aa Xj^sarxs^, '^Sml* 

mmAting his artificial moon, "ha 'waa «\Afc V> tmQl^ ^% x^aion^ 

brightBeaaes of the artifieial moon and. a^at u^vtVj 'mV^oa ^x^VaSassa. 



ASTBOKOMICAL AlO) SOOSIttOiLOeXOlAX PHEXOHEirA. 270 

€f naBtoxn, aad to mske the wpjnimm gradual u he pleMed. H« 
Ihus iMid Ml opportaxutyy 1m nyi, of vitnaMdng the ovarlapping of 
the two images at Isienra^ and ctf eoiiTiiiomg himaelf of the suffi- 
cteni^ of optical oonsideTstiona £or theeacpkaiatioii of what he gaw, 

■ISTJUmi OOIiD IK THB RHW irORCD. 

Tbb American Continent and the Axttilles were yieited by Interne 
Cold in Januazy, 1857* At I^ohborg, on the 10th, the ther- 
mometer was down to 11° abore aero. At Savannah it indi- 
cated 16° aboye, and in Florida 21° above, beiuc the coldest weather 
ever:known in that region. loe formed two inches in thickness. In 
MrnvBOOA, a severe froet did consideiable injury to crops — a pheno- 
menon almost unknown in that latitude. In all the western rivei« 
■leamers were :fro8en up. The great lakes were covered with fiim 
ice, extending many miles firom i^re. In the North-western States^ 
the severity of the weather was ahnost unprecedented, and men and 
animals perished in great numbers. Aocounts from Iowa, written 
in the first week of January, state that the roads iwere impassable. 
Sleds, merchandize, and property were abandoned to the storms. 
Many men and cattle were frozen to death in the highways. A 
ipar^ of Government surveyors took shelter from a snow>storm in a 
ravine, which seemed a prairie. They pitched their tent upon three 
ftet of snow, ngged a stove whose pipe ran up through the top of 
the tent, ate, and went to sleep. A difficulty of breathing aroused 
the party early, and it was discovered that the ravine had drifted 
chock full of snow, and that it was then three feet above the top of 
tiie tent and the top of the pipe. Out of the entire surveying com- 
pany, of which they were a part, two men frxxze to death, two waded 
the prairie snows in their stockings, unable to draw on their stiff 
boots, and all were disabledy permanently or temporarily, by the 
freezing of the extremities. 

The mouth of the East Biver, in Kew York, was blocked up on 
12th of January by a field of ice fifteen acres in extent, through 
whidi nothing could pass. 

THI OBBAT COaiET OV 1556. 

CoNSiDBBABLE interest has been excited in the past year, by the 
expected re« appearance in June last of this Great Comet, which a 
German astronomer not only foretcdd, but that on the 18th of June 
it would destroy the world ! To meet this alarm, Mr. Hind, the 
astronomer, published a small work, wherein he disposes of the pro- 
bability of near approach and colbsion,* 

The Comet did not re- appear ; but, by turning to M. Arago^ 
T<ypfular Astronomy, "we easily identi^ tiie expected visitant with 
the great comets of A.D. 1264 and a.b. 1556. We learn that it is 
one of those comets that are visible to the naked eye, and that it has 
a period of about 292 years. Its nxmibers in the catalogue are 17 
and 30. We see at a glance, by a com^^ariaon est -ti^^e^ x«ci)cs^fij^^«i>- 
menta, why it is that these hanre lMeTip!Eaa(i(raLiica^V^\k^v^'^»:c«kS«At^ 

• !I%e Comet qflBSe ; bfing Popular BepUet to Ewni-aa* 9S*!S«^-'*'£S^ 



280 TEAB-BOOX OP PACTS. 

the Bame oomei. It is inconoeivBble that they should be two distinct 
bodies, when the inclinations of the orbit to the ecliptic come out 
the same within less than a quarter of a degree, when the longitudes 
of the node and of the perihelion are almost the same, the former 
difTering only by a few minutes, the latter by little more than a 
decree. The only important variation is that tlie perihelion distance 
is m one case *43, and in the other '50. The reader may wish to 
know why, if its period is less than 300 years, it has not made its 
third appearance before the year 1857. He will find the solution of 
his difficulty in the account of this comet^ given in Arago's volume. 
Moreover, he will find its whole history, which is as follows : — It 
was first observed in 1264, and the elements of its orbit have been 
computed by Pingr^ and Dunthom. It is stated to have been very 
brilliant during the months of August and September, and to have 
been followed by a tail of nearly 100 d^rees in length. The histo- 
rical event with which it is connected is l£e death of Pope Urban lY., 
which took place on the night of its disappearance. On its re- 
appearance, in 1556, it was observed by Fabricius, on the 1st of 
March, and it remained visible tOl May. It might have been ex- 
pected in the year 1848 ; but the Newtonian theory of gravitation 
tells us that it must have been detained by such phmets as in its 
eccentric course it came into near proximity with, and M. Arago 
pronounces that it may be expected some time between 1856 aa4 
lS60"-~Saturday Meview. 

ASTRONOMIOAL DISCOVEBIES DUBINO 1857. 

Abtbonomebs were particularly active during the past year, at 
the following brilliant List of Discoveries will testify :— -Comet I., by 
Dr. D* Arrest, at Leipsic, on the 22nd of February ; visible for about 
eight weeks. Comet II., by M. Bruhns, at Berlin, on the 18th of 
March; visible for about eleven weeks. This comet is identical 
with III. of 1844, discovered by M. Brorsen. Planet (48), by Mr. 
N. Pogson, at Oxford, on the 15th of April; named Ariadne. 
Planet (44), by M. Goldschmidt, at Paris, on the 27th of May. 
Comet III., by Dr. Klinkerfues, at Grottingen, on the 22nd of June; 
visible about four weeks. Planet (45), by M. Goldschmidt, at Paris, 
on the 28th of June, named Eugenia. Comet IV., by M. Dieu, 
at the Imperial Observatory, Paris, on the 28th of July ; visible 
about four weeks. This comet was discovered also by Dr. C. H. F. 
Peters, at Dudley, U. S., on the 25th, and by Professor Habicht, at 
Gotha, on the 30th of July. Planet (46), by Mr. N. Pogson, at 
Oxford, on the 16th of August ; named Hestia. Comet Y., by Dr. 
Klinkerfues, at Gottingen, on the 20th of August ; visible for about 
six weeks. Planet (47), by Dr. Luther, at Bilk, on the 15th of 
September. Planet (48), by M Goldschmidt, at Paris, on the 19th 
of September ; named Pales. Also another planet (49), by the same 
person and on the same evening ; named Doris. Planet (50), by 
Mr. Fet^^uBOD, at Washington, U.S., oik the Stkof October; named 
VmizwL Thia planet was abo detectedi \>3 Tix. "VM^wst, %\. ^-Jk^ 
en Oie 19th of October. Comet ^l.,M'^-'^^^*^»*'^^^^^^'*> 
oa the 10th of November ; -vmble iox «*\>o\xt ftN^ ^'b^^s^ 
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The remding of the barometer was abore its arerage Tshie in Febnuoy, Mvr, 
Jane. July, Ansust, Ootober, Korember, uid Deoember, and in defect in the 
xemaming months of the year. 

The mean reading of the barometer for the year, at the h^ht of 160 feet abore 
the mean lerel of the sea, was 29*820 inehes, being some^diat abore the average 
▼alne. 

The mean tempera tare of the air in January was in excess of the arerage 
▼ahie of 85 years by f**; February, by 1**: March, by 1**; April, the average 
▼alue; May, in excess H°; June, by 8}'; July, by 8**; August, by 6^; Septem- 
ber, by 3"; October, by 8|°; November, by 8J°; and Decemoer, by |**j aocordmg 
to Mr. Qlaisher's determination of the mean temperature of each month. 

The mean temperature of the air for the year was 51°' 1 ; that of eraporation 
was 48°-2 ; and that of the dew-point was 46^'1. The mean de^e of humidity ^ 
was 83, complete saturation being represented by 100. Bain tell on 126 days ; 
the amount collected was 21*5 inches. 

Tin January the 4th the weather was very mild, and the mean daily excess of 
temperature was 7f°; from the 5th to the 8th the amount of defect was ^^ 
when a milder period commenced, and to the 20th the mean daily amount of 
excess was 3^°; and to the end of the month it was in defect to the mean daily 
amoimt of 6^°. February was warm, being from the 6th to the 24th 8|°in 
excess ; on the 25th and 26th, 3^° in defect ; and for the rest of the month, 8** in 
excess. March was 3° in excess to the 7th ; from the 8th to the 13th, 4l|° in 
defect ; from the 14th to the 20th, 6° in excess ; from the 21st to the 27th, iP in 
defect ; and for the rest of the month, 4^° in excess. April, till the lOth day, 
was hot, the temperature being 5^° in excess ; firom the 11th to the 16th it was 
cold, being 6° in defect ; it was again hot from the 17th to the 21st, being 5|° in 
excess ; and then again oold to the end of the month, being 6° in defect, with 
snow falling every day. The temperature for this month was about 1° below 
that of the average or the preceding 16 years. May was cold tOl the 10th, being 
6*' in defect, and warm for the remamder of the month, rising to summer tern- 
perature in the middle of the month. June was warm till the 8th ; c<^ from 
the 9th to the 18th ; and hot from the 19th ; on the 28th, the temperature near 
the sea rose to 76°; in London, to 83^; and at other places it was somewhst 
below 90°. This day was the hottest we have experienced since 1846 ( Jidy Gth); 
and it was also remarkable for the small amount of water in the air in the ia> 
risible shape of vapour, the temperature of the dew-point beinc fully 3S° below 
that of the air at times during the day. July, the mean highday temp«r«tare 
was 78°, being 4i° above the average ; the low night temperature was SH*** «• 
ceeding its average by 1°. The mean temperature of the month was 3° ncaify- 
in excess. August was warm throughout nearly, the mean temperature being 
6° in excess nearly. Since the year 1771, there has been no instance of so fakf 
mean temperature — viz., 65°'8 — ^in August as in this year. September was a£o 
warm nearly throughout, the temperature being about 3° in excess. Octobsr was 
warm ; the temperature was 3^° in excess. November waa2i° abore the arerage. 
December was remarkably warm throughout, x>articularly in the few days pre- 
ceding and including Christmas Day ; the temperature of tiie month was 6° 
nearly hx excess. In the year 1806, and again in 1852, the month of December 
was somewhat warmer than in this year ; but there are no other instances since 
1771 of the month of December bemg so warm as the one just i>aased, according 
to the results obtained by Mr. Glaisher. 

The temperature of the year 1837 was about 2^° above the average of 86 years. 
The highest temperature in the year was 92°'7 in June ; the lowest was 20° in ' 
both January and February ; the range of temperature in the year was there- 
fore 72f °. The greatest range in one month occurred in June, and was 5i° 
degrees nearly. The arerage monthly range of temperature was 9Bf °, and the 
average daily range was 17°. The average weight of a cubic foot of air, at the 
level of the sea, was 533 ^ains in January, 527 grains in August, and the mean 
for the year was 542 grains. 

During the year two remarkably heavy falls of rain occurred. On the 7th of 

August a storm commenced at Scarborough, which resulted in a serious destruc- 

tion of property ; and by the end of the storm, rain was measured to the depth 

of inches. So heavy a storm haa nol \>een. \coLOw\i >Q*fex* vsv the town by the 

oldest inhabitant . The other storm tooV ^\ac«> otl >Stv^ TfLxsj^ oil C^cXxSu^ ^ vc^^sS&. 

with greatest violence over liondou aaaLtYve co\m.^©%TWQsAi&iwx\.^^»^ w« 

J^ndon wtLB about 2i inches, wxd a,t B^7»Vm.T«s£^afta\\v» Mass«s& ^'i'a«3w». 



®iittuats* 

UBT Oi* FSBfiOKS ZMIKBNT IN fiOIENOS ABD ABT. 1857. 



AVBBXW TJkb, M.D., the chemist, well known by his IHeiionary of Chemutrjf, 
Sff$t»m qf Geology ^ and Dictionary qfArU, MamifaetwrBty and Jiiiui. 

Jamm Bbittov, who, by his industry, talent, and inte^ty, raised himself from 
humble life to an eminent position among imtiquanes and topographers. 

Hm Baxl ot Eixssmnx, " in whom the man of letters, the artist, the explorer, 
tte seientiio inTestigator, hare eaoh to moom a friend."— ^^MUSMrn. 

SusHA KxKT Kaitx, M.D., the intrepid (American) Arctic navigator. 

The BxT. TH01C1.B Dxx Hikgks, LL.D., Profeosor of Hebrew and Oriental Lan- 
guages in the Boyal Belfast Academy. 

M. DuTSBNOT, the eminent mineralogist, who was associated with M. Elie Beau- 
mont in the management of the IVench Gk>yemment mines, and in th» 
execution of the geological map of France. 

Dx. BoBXBT Ball, of Dublin, an esteemed naturalist. 

Joxir Macgbxgob, author of several statistical works. 

PBOTBSSOB KiBL AuGrsT Hahv, ofthe University of Vienna, one of the greatest 
old German scholars belonging to the school ofthe Grimms. 

Fbxdxbic Scot Axchxx, the inventor ofthe CoUodion Process in Photography, 

If. Catxby, the celebrated mathematician. 

Baxov Louis Jacquxs Thxnaxd, Member of the French Inititate, aaid distin- 
gubhed chemist. 

IIOSXTZ Bxxascm, G«rman painter. 

jMAJt Pixxxx DX BxBAKGXB, the great Frenoh poet. 

LmnxvAiPE Holmax-, B.N., ** the blind trav^mr." 

Dm. Tbohab Dick, author of Celettial Scenery, &o. 

Bishop Blohxixld, the eminent Greek scholar. 

Chablxs Lucixx Bovapaxix, Prince of Canino, the xecomplished ornitho- 
logy. 

Tkia TaxT Bxy. Dxax Coityxxaxx, one of the distinguished geologists of his 
time. Soon after leaving c(^e^e, he turned Ms attention to Geology, then 
an infant science. One of his first acts was, from some very imperfect 
remains, to infer the characteristios of an unknown reptile, called by him a 
** Flesiosauius." This speculation brouffht down upon him the sneers of 
ffip Everard Home, the great authority for comparative anatomy, at that 
time, in England ; but the discovery shortly afterwards of a perfect skeleton 
proved Mr. Conybeare's sagacity to have beeiv e^ual to his boldness, and 
placed him at once in the highest ranlb of English geologists. In conse- 
quence, Cuvier, to whom he was personally unknown, recommended him as 
Corresponding Member of the Institute of France — an honour never 
lightly conferred, but which he amply justified by tha ■^Tod>aj5^i'arQL,\3a. ^^\i.- 
junction with PJhiJIfps, of his OuWincs qf Geology ; al^eTyl«K^^,Vc».vi«a\i\as^a^^»;^ 
with Dr. BncbJand, of a very able popet \rDOu ^"a *^ Qt^Otfi^ 's*'^ '"«^'* 
Bristol and South Welsh Coal Fields.** 
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Elizabeth Fhilfot, the sldlM geologist, of Lyme, and companion of Maiy 
Anning. 

Enxirirz Qvatsbkbsb, the Oriental scholar. 

BiCHABD Twnriiro, one of the oldest FeUows of the Boyal Society. 

Tbokas Cbawbobd, the sculptor, of New York. " His later works are a brouEe 
statue of Beethoven, in the Athenaeum at Boston ; an equestrian fignre of 
Washington, standing on a plinth, with medallions of his principal generals 
in the Sqnwre of Richmond, Virginia, and the pediment for the Oi^iitdl at 
Washington." — Athenaum. 

Bbab-Adhibjll Sib Fbaitcis Bbattvobt, formerly Hydrographer to the Admi- 
ralty, and a distingubhed traveller. 

Cbeistiait Bauch, the German sculptor : he had just completed his model for 
an equestrian statue of Frederick the Great. 

Db. Jobv FLBirixo,the distinguished Professor of Natural Science in the Free 
Church College, Edinburgh. His History o/BritUh Animal*, and PJUfonwtjr 
"" * '" \ written thirty years ago, are still standard books. Be 



was, besides, the author of a ^eat variety of papers and treatises in the 
Sneyelopmdia Briianniea, the Edinburgh FkUogophieal Joumal, &c. 

Alcidb D'Obbtgkt, author of the Paleojitologie Frangaite, and Tarious other 
works of merit connected with Natural History. 

William Hbitbt Platvaib, architect, of Edinburgh. 

JOHB MiTCHBLL KBXBLB, SaZOU SCholST. 

JOHV TowBBS, writer on Agriculture. 

A. L. Cauchy, French mathematician. 

Pb. Mabshall Hall, Physician. 

Thoxas Uwnrs, B.A., Painter. 

AuGirsTS CoxTB, French mathematician. 

The Bbt. W. Swth, Professor of Natural History, Cork. 

The BzT. Williah Scobbsby, the venerable Arctic explorer. His health wsf 
greatly impaired by the fatigues of his voyage to Australia, in 1856, in tiie 
iron steamer Bov<u Charter, to add his own personal experience to theiiews 
held by him on the Magnetism of Iron Ships. (The result was giveB in iSbB 
Tear-Book of Fact$, 1857, pp. 117—121.) He never recovered ftom the 
exhausting effects of this great scientific labour for a irame approaohiiig 70 
years of age. Upon one occasion durine the voyage^ while a violent ej&Mi 
was rasing, he is stated to have ascended the niizen rigging, in order to Judge 
of the height of the waves, which were then running, as he calculated, sOfBek 
high. Upon his return to England, in shattered nealth, he retired to Tac>» 
quay, and commenced preparing the results of his investigations for pnbB- 
oation, amidst which he died in May last, and was buriedin the chnrdi at 
Torquay, where a marble tablet has been erected b^ subscription, in testi- 
mony of this excellent philosopher's eminent services to science and his 
species. '* Few men have been more thoroughly loved and respected. His 
life was consistently and successfully devoted to the good orhis kind, in 
directions requiring most various, and in some cases uncommon, talents. 
The emigrant, merchant, shipowner, and underwriter, all owe no alight debt 
of gratitude and respect to the memory of Br. Scoresby."— .Kvei^wol 
Mercury, 
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Add, Bosolic, on, l&lr. 
Acids, Maunfacture of, 193. 
Acoastio Experiments, New, 136. 
Aeoostio Phenomenon, New, 138. 
Aerial Machine, Lord Cariingford's, 72. 
Anicaltoral Garden at Cirencester, 246. 
A& in the Bones of Birds, 219. 
Air Currepts, Velocities o^ 133. 
Air, Inspiration of, 129. 
Alum in Bread, 199. 
Amelyne, a new Anscsthetic, 193. 
American Br^id-kneading Machine, 99. 
American Hallways, 45. 
Ammonio-Iodides of Metals, 180. 
Ansstlietics, Application o^ 193. 
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Artificial Production of Salmon, 127. 
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17(^-173. 
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Atmospheric Disturbances by Aqueous 

Vapour, 132. 
Atmospheric Ozone, 189. 
August Meteors, the, 277. 
AuBtTalia» New Bodents from, 219. 
Automaton Post-office, 69. 
Azotes, Influence of, on Vegetation, 189. 
Bakerian Lecture, the, 113. 
Barry, Sir C, on Boofe and Stone of 

Westminster Palace, 104. 
Bati^ New Zealand, 219. 
Battery, Grove's Improved, 154. 
BBtteries, Improved Moving, 65. 
Bean, Sacred, of India, 245. 
Bee-keeping, Hints on, 235. 
Bees, New Food for, 235. 
Beet-root and Mangel-wurzd, Spirits 

firom, 195. 
Bell, Great, of Westminster, 103. 
Bentley's Induction Coil, 159. 
Bessemer's Invention, New Mode of 

Applying, 62. 
Bessemer's Iron and Steel Manufiictuie, 

Improved, 61. 
Birds from the Amazon, 223. 
Bird, Fossil, Gigantic, 265. 
Birds' Nests in Lapland, 221» 
Birds, New, 220. 
Birds of New Granada, 222. 
Blasting OperBtions at Holyhead, 20. 
Bog-bead Coal, DistUlation o£, 191» 
Bog-plaata of Ireland, Z4A, 



Boiler, New, 30. 

Bread, Alum in, 199. 

Bread, Brown, 100. 

Bread-kneading Machine,American,99^. 

Bread, New Process of Making, 98. 

Bridge, New MiUtary, 64. 

Bridge, New Suspension, in St. James's 
Park, 21. 

Bridges, Brick Cylinder, in India, 26. 

Bridge at Rochester, (»d, 20. 

Bridge, Victoria, at Montreal, 18.. 

British Association, the, and Mathema- 
tical Science, 116. 

British Museum, New Beading-room 
at, completed, 105. 

Burglary, Contrivance for Detecting,87". 

Burlington House, Bemoval of Scien- 
tific Societies to, 112. 

Cables of Electric Telegraph, 164—179. 

Callan's Electro-dynamic Induction 
Machine. 160. 

"Caloric Motor, the," 79. 

Cannon, New, 64. 

Cassowai^, New, 221. 

Cement, Dav/s New. 95. 

Chain Cable and Tmiber-testing Ma- 
chines,66. 

Chinese Pastiles and Torches, 250. 

ChlamyphorusTrancatus, Pelvis of, 224 

Cinchona Tree of Java, 246. 

Coal in the Bocky Mountains, 260. 

Coal-mine Explonons Prevented, 75. 

Coke and Coal, Heat of 74. 

Cold, Intense, in the New World, 279.. 

College, New Scientific» 104. 

Colour-Blindness, on, 138. 

Combustion, New Mode of Preventing,. 
76. 

Comet, the Great, of 1566, 279. 

Compass, Deviations of the, 125. 

Confectionary, Coloured, 188. 

Cookery, MiUtary, 101. 

Copley Medal, the, 112. 

Copper, Electric Conductivity of, 156.. 

Copper m Plants, 186. 

Copying, New Process of, 93. 

Corpses, New Mode of Preserving, 194.- 

Crag Shells and the Climate of Eng- 
land, 258. 

Cranes, Large Tubular, 69. 

Crocodile, the, in Central Africa, 233. 

Crystallization, Blum on, 124. 

Decolorizing Agent, New, 180. 

Decomposition of Compounds, Time 
reqmred for. 175. 

Denison, Mr. £. B., on the Westoiinster 
Bell, 108. 

Deposits m S\«aia.'aKs^«t.%^^ » 
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Eagle captured in Scotland, 224. 

Earth, Figure and Dimensions of the, 
121. 

Earth's Figure and the Tides, 122. 

Earth's Surface, Gravity at the, 123. 

Xartliquakes in California, 268. 

Earthquake, Great, at Naples, 272. 

Earthquake in the United States, 209. 

Electric Fishes, Professor Wilson on, 
161. 

Electric Lamp, Improved, 162. 

Electric Telegraph, Atlantic, the, 170 

Electric Telegraph Cables, Allan's, 164. 

Electric Telegraph Cables, Submerg- 
ing of; 165. 

Electric Telegraph, New, 183. 

Electric Telegraphs, Submarine^ Win- 
dow on, 166. 

Electric Telegraphing by Steam, 162. 

Electrical Phenomena in the United 
States, 147. 

Electricity, Singular Effect ot 166. 

Electro-magnetic Motire Engine, Al- 
hm's, 41. 

Electro-magnetism as a Motive Power, 
40. 

Electrotype Processes, Three New, 166. 

Emery Paper, New Mode of Making, 
97. 

Envelope Machinery, New, 68. 

Ericsson's Caloric Motor, 80. 

Eurypterus, New, 287. 

Fire-escape, Patent Family, 102. 

Fireproof Garmentsrfbr Firemen, 80. 

Fires, Causes of, 106. 

Fish Artificially Ftoduced in France, 
126. 

Flax, New Zealand, 97. 

Flowers, How to impart Odour to, 261. 

Flues, Combustion of, and Ventilation, 
76. 

Fluids Solidified by Pressure, 124. 

Fossils, Cambrian, 262. 

Fossil Elephant of North Ametieai 263. 

Fossils in Essex, 267. 

Fossil Fern, New, 267. 

Fossil Mammalian Piotmarks, 267. 

Fossil, New, in Herefordshire, 267. 

Fossils, Permian, on, 261. 

Fossiliferous Ironstone, on, 26L 

Food, Economy of; 197. 

Furcella, on the, 229. 

Furnace, New, 78. 

<3ar-pikeri. Living, 224. 

Gas Peat, lUuminating, 190. 

^^as firom Wood, 190. 

Gas-lighting Mines, 81. 

Oas-making, Clay Betorts fbr, 83. 

Gas Warmmg and Ventilating Appara- 
tus, 84. 

Gastric Juice, Artificial, 175 to 179. 
Geology, Secent Progress of, 254. 
Girders and Suspension Chatos Cofm." 

bined, 07. 



Girdle round the World, 167. 
Globe, Structure and Magnetic Pheno- 
mena of the, 126. 
Gold, Artificial, 182. 
Gold in British GaiaIU^ 200. 
Government Science, 67. 
Gradients, Steep, on Bailwaro, 49. 
Granite, Artificial, 96. 
Granitite and Granite, 265. 
Grape Blight, the, 246. 
Graptolites, on, 264. 
Gulf-stream, on the, 148. 
Gun Cotton, New, 207. ^ 

Hay Tea, on, 197. 
Hearder's Medical Coil. 168. 
Himalayas, Height of tiie, 145. 
Holcomb's Submarine Carriage Wif) 

Holyhead Harbour Works, Great Blsi^ 

ing Operations, 20. 
Horse-shoe, New American, 88. 
Horse hoes. Priest and Woolnoitth'i 

Patent, 88. 
Hot-Water Apparatus, New, 75. 
House-building, Improved, 71. 
House-lifting at Cambrid|^ 71. 
Hydrophobia, Supposed Bemedy for, 

247. 
India, Animals of, 217. 
India, the Flora of; 244. 
India, Food and Grain o^ 244. i 

India-rubber Inkstand, 90. 
India, Sacred Bean of, 246. 
India, Scientific Mission to, 118. 
Induction Apparatus, New, 157, 
Inkstand, Hancock's Patent, 90. 
Insects, Phosphorescence of^ 236. 
Institution of Civil Engineers^ Benort 

of, 12. 
Instrument, Burglar'a, for C^iitlnir 

Holes in Safes, 8W. 
Iron, ChemioBl Changes in, Ifit. 
Iron Hurdles, Pitoit Welded CdOan 

88. 
Iron Manuikctore, Recent Iinpocori> 

ments in, 68. 
Iron, Present Annual Frodnctiofk <£ 

107. 
Ironand Steel Maonfilctare^I 

6L 
Eew Committee of the Brftish . 

elation, Beport o^ 117. 
Kidderminster Deposits, 2&L 
Kiln, New Self-actmg, 71. 
Lactation, Facts reliSinr to^ 215. 
Leeches, Preservation c^ 2S4b 
Length, Standard ot, 119. 
Leviatlum Steam-ship^ BoiUDaif and 

Launching the, 6. 
Light, Source o^ 180. 
Liverpool Floating Laadi^ Pier, 25. 
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nd Keys, Mr. Chubb on, 8f. 
•tives, Coal-borning, 63. 
Water, 103. 

?-makins Machinery, 97. 
ium, M. Deville on, 185. 
, ImproTed, 163. 
ic Girl, 153. 

iim and Chemical Action, 127. 
ism, Does it Influenoe Vegeta> 
127. 

ism, Profbssor Hansteenon, 126. 
) 36-inch Mortars and Shells, 16. 
ilia in Secondary Bocks, 265. 
IS, Skull of the, 216. 
ister Art-Treasures Exhibition 
ing described, 13. 
!, New, 187. 
, Artificial, 98. 
on in Chile, 263. 
latieal Science and the British 
liation, 116. 
•ps, the, 220. 

Tonean, B^th of the 144. 
5, British ISfaked-eyed, 232. 
Ammonio-Iodides of, 180. 
Relation of, to Light, 113. 
Strength of, 55. 
» of August, 277. 
dlogical Summary of 1857, 281. 
K>pic Examination of Shells, 

y Cookery, 101. 
[jightcd by Gas, 81. 
Istown Caves, Visit to, 259. 
emains of, in Now Zealand, 264. 
la, their Number, 238. 

Substances, Nasmyth on, 128« 
md Vegetation, the, 260. 
Photography of, 201. 

Sur&ce, the, 134. 
lins not Immoveable, 266. 
jh, the, 225. 

Ty-tree, Silk and Paper made 
,249. 

)om. Cultivation of the, 253. 
-Printing, New, 94. 
IS Submarine Engine, 17. 
is umbilicatus, the, 233 
ialand BaU, 219. 
>aland Flax, 97. 
^aland Moa, 264. 
•a. United States Steam Frigate, 
iescribed, 36. 
!S of Plants, 186. 
en in Steel, 60. 
ry List, 1857, 288. 
atory. Royal, the Report ci, 274. 
blown by Water Power, 70. 
des, on, 226. 
Beds of France, 226. 
Atmospheric, 189. 
Mappin's Improved, 87. 
xides in New England, 2ffSL 
ent Paper, Patent, 91, 



Parthenogenesis, Yegetablo, 239. 
Periwinkles shipped at BeUtet, 238. 
Petrifactions, Human, so-cailed, 260. 
Photographs, Printing ftom, 206. 
Photogri^hy iqipUadto AstroBony, 

199. 
Photography for Engraving on Wood» 

206. 
Photography, Froth in, 207. 
Photography of the Muon, 201. 
Photography in Teneriffe, 199. 
Photograi^io Paper, New, 207. 
Photographic Plienomena, Niepoe ds 

Si. Victor's N«w, 208 to 210. 
Photographic ProccMee, New, 206-* 

207; Calotype, New, 205; CoUodion 

Process, Dry, 205; Hallotype^ tbe^ 

205 ; Photography muL Insanity, 206. 
Pigeons, WUd, 224. 

Plants and Animals, Alternation oi; 2S8. 
Plants, Copper in, 186. 
Plants, to Dry, 242. 
Plants, Nitrates oi; 186. 
Plants, to Preserve, 243. 
Poison, New, 187. 
Polishinff Machine, 70. 
Pont de I'Alma at Paris, oonstrootion 

of. 27. 
Potato, Chemical Properties of the. 

186. 
Printing by Water Power, 111. 
Prism, Novel Use of the, 140. 
Railway, Mountain-topv 47. 
Railway Permanent Ways, ImgtanA 

Construction o^ 52. 
Railway Signal Detector, Fentoo*!, 63. 
Railway Signal, New, 68. 
Railway Steep Gradients, 49. 
Railway System, Novel, 49. 
Railway Tnlkn Signalling, New, 65. 
Railway Works hi Western Indi% 47. 
Railways, Amerioan, 46. 
Railways, Safety on, 61. 
Rhubarb, Constitaents ol^ 196. 
Rifle Experiments, New, at Hythe, 64. 
Rock Basins, Formation of; 256. 
Rocks, Conducting Power of; 266. 
Rodents, New, firom AustralhL 219. 
Rosse, Lord, on Mechanical Soianee^ 67. 
Rotary Engine, New, 29. 
Royal Society's Medals, Awards of; 112. 
RuhmkorfTs Induction Apparatus 

158. 
Sails, Cunningham's Self-reefing, 37. 
Sahnon artificially produced, 127. 
Sapphires, Artificial, 184. 
Seienee and the Government, 113. 
Science and the Herring Fishery, 226. 
Serew Propeller. New, 38. 
Sea^Fisheries of Ireland, 128. 
Sea-level and Geological Epochs^ 256« 
Sea Sawdnat, oxx,\4Q.. 
Sea Sicknfisa C^jxiWV^,\^. 
Sea 8\gMJL»,^cs? C^Aft ^^. 
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Seeds, YitaUty of, 240. 

Sewage in Agricalture, 187. 

Sewinff Machine, New, 89. 

Shangfhai Sheep Wool, 218. 

Shells, Martin's Explosive, 66. 

Shells MicroseopicallY Examined, 232. 

Ships' Boats, Clifford's New Mode of 
Lowering, 111. 

Ships Coppered by Magneto-Electricity, 
173. 

Ships' Masts, Improved, 38. 

Signal Lights, New, for Ships, 88. 

Silicon and Boron, 184. 

Silk, New Metho4 of Obtaining, 249. 

Silver in Sea-water, 182. 

Slide Rule, Improved, 90. 

Sorgho Forage, the, 252. 

Spinal Cord, Functions of the, 214. 

Sponges, Bowerbank on, 237. 

Spontaneous Combustion of Trees, 179. 

Standard of Length, the, 119. 

Stars on the Moon's Disk, 279. 

Stars, Twhikling of the, 278. 

Steam Cultivator, Bomaine's, 33. 

Steam-fHgate Niagara, 35. 

Steam Navigation, Napoleon I. and 
Pulton, 28. 

Steam Pendulum, Patent, 29. 

Smoke-consuming Apparatus, New, 77. 

Steam Thrashing Machine, New Por- 
table, 34. 

Steel, Newly-invented, 59. 

Steel, Nitrogen in, 60. 

Stereoscopic Phenomenon, New, 139. 

Stove, Smokeless, 78. 

Sugar Clarified by Soap, 179. 

Sugar-plant, New, 252. 

Sugar-refining Process, New, 195. 

Sun's Actinic Power, on the, 135. 

Sun-dial, Moveable Horizontal, 142. 

Sun, Moon, and Earth, the, 133. 

Sun, Nature of the, 133. 

Sun, Spots on the, 276. 

Sur&ce Printing, Improved, 74. 

Tables Calculated, Stereotyped, and 
Printed by Machinery, 73. 

Telescope Speculum madiid of Silvered 
Glass, 141. 

Telescope, New Form of, 140. 

Temperature of 1857, 282. 



Temperature and Lunar Infloenoesi 

Teneriffe, Fhotographj in, 199. 
Thames, River, Beport on, 22. 
Thames Water and Sewage, 186. 
Thibet, Animals o^ 218. 
Tidal Basins, Entrance to, 2S. 
Thnber, Economical Uses o^ 248. 
Timber-boring Madiinery, 88. 
Toad Excavated alive^ 234. 
Traction Ennne, Tuxfbrd's, 82. 
TransAision, New Facts of, 211. 
Trochilus Ceriomis, Habits o( 223. 
Tunnel, Submarine, between England 

and France. 24. 
Type Composing and Diatributing Ma* 

chineiy, 73. 
Urea and Nitrogen In Vegetation, 185^ 
Vegetable Green, New, 848. 
Vegetable Principle, New, M3. 
Ventilation by the Steam jet^ 8L 
Vesuvius, Eruption o^ 270. 
Victoria Bridge at Montreal, 18. 
Vines and Wines of France, 248. 
Viviparity and Ovhwrity, 211. 
Voice, Human, l^sible BMirodiictiGD 

of, 213. 
Volcanic Islands in California, 268. 
Volcano in the Since Islands, 268. 
Walker's New Train Signalling, 67. 
War Department, Machinery o^ 62. 
Water, London, 103. 
Water-Meter, Chadwick and Freitli 

New 92 
Water,' Repulsion oi; 146. 
Wax,NewKmdoi;236. 
Wheat, Egyptian, 242. 
Wheat, Flour, and Bread, CompoeitioD 

of, 198. 
Westminster Great Bell, the^ 106. 
Westminster Palace, Boo& and Stone 

of, 104. 
Whitehouse'g Relay and IndoetioD 

Coils, 157. 
Window-sashes, Life-preserving and 

Ventilating, 101. 
Wood, . Conversion oi^ by Madhinety* 

68. 
Writing Machine, New, 91. 
Teast, German, to Make, 100. 



ADDENDA. 

Ok thb CoiTBEiirATioir or Fobcb.— On Feb. 27, Professor Faradsj delivered, 
at the Royal Institution, an exposition of the principle of the Conservation of 
Force, based upon the conclusion that all the variea forces of nature are bat 
modifications of one general force. The subject cannot be oonvejed in an 
abstract ; and the reader is referred to Dr. Faraday's own report of the leotore 
in the Meehanica' Magaxine^ Much 28, 1857. 

SouTB. 'KYTXSiVGro'S MusETiii.— T\i« of&ce«t schools, and mnsenm of the 
Science and Art Department \iav© \)©eTi xextvoxe^ ^o\iv '^«e&ic»Ck^M^iaL<crasA to 
South KcDsington, where tlve avetftg© xaou\\iVj uxjasfiaetcil «kN«Dd»D^\Mk\Rff& 
upwards of 44,000. 
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The niustrated Byron. BeantifiiUy printed in imperial 
8to, and enridied with nmneroiis IlIustratioDs bj Bnuonr FoexxB, 
Kbcnt MxADOWSy GusTAVB Janet, &o. Elegantly bound, 12s. 

Bunyan's Pilgrim's Progress, Profusely Illustrated by 
William Ha&tet; with Memoir by the Bey. Ubobob Chbevbb, 
D.D. Third Edition, crown Svo, 12s. cloUi ; 18s. morocco ; large 
paper, 428. doth ; 60s. morocco. 

The Christian Graces in Olden Time : A Series of 

Female Portraits, beautifully engraved by the best Artists, with 
Poetical Illustrations by Henry Stebbcno, D.D. Imperial Syo, 
21s. richly bound and gilt ; 428. coloured. 

The Heroines of Shakspeare : Eorty-fiye Portraits of his 
principal Female Characters. Engraved under the superintendenee 
of Mr. Chables Heath, from Drawings by the best Artists. Im- 
perial Svo, handsomely bound in morocco, 42s. ; Coloured Plates, 
£3 13s. 6d. 

Poetry of the Tear : Passages from tlie Poets, Descrip- 
tive of the Seasons. With Twenty-two Coloured Illustrations, 
from Drawings by Birilet Foster, T. Creswick, E. Dttncait, 
William Lee, C. H. Weigall, H. Weir, David Cox, and other 
eminent Artists. Imperial Svo, large paper, 30s. 

Hmnphreys' British Coins : The Coinage of the British 

Empire. Illustrated by Fac- similes of the Coins of each Period, in 
Gold, Silver, and Copper. By H. N. Humphreys. Super-royal 
Svo, 21s. cloth ; 25s. antique. 

The Cartoons of Bafi&elle, from Hampton Court Palace. 
Engraved by John Bueinet. With Descriptive Letterpress and 
Critical Remarks. Seven large Plates (24 inches by 34). In 
wrapper, 31s. 6d. ; or coloured, 638. 

Heath's Keepsake. The Keepsake. Edited hy Miss M. 
A. Power (Lady Blessington's Niece), assisted by the most popu- 
lar writers of tho day. Boyal Svo, 218. ; India prooft, 62s. 6d. 

The Gallery of Byron Beauties : Portraits of the 

Heroines of Lord Byron's Poems, from Drawings by the moat 
eminent Artists. Buper-royal Sto, moit^^tstsA^ ^\v ^^N "^^^s^s^ 
/ coloured, £Z. 

Patsbhobtbr How, Lomdon.] 
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Heath's Waverlejr Gallery. Portraits of the prma^al 

Female Characters in the Writings of Scott. Thirty-six highly- 
finished Plates. Super-royal 8vo, splendidly bound in morocco, 
31s. 6d. ; with coloured Plates, £3. 

Oalkry of the Graces; or, Beauties of British Poets. 
Thirty-six beautiful Female Heads by Landseer, Boxall, F. 
Stome, &c., illustrating Tennyson, Campbell, Rogers, LaAdon, 
&c. Super-royal Svo, 31s. 6d. morocco ; with coloured Plates, j63. 

Cnriosities of Glass-making : A History of the Art, 

Ancient and Modem. By Apslet Pellatt, Esq. "With Six 
beautifully coloured Plates of Antique Vases, &c. Small 4to, 
cloth, 12a. 

Museam of Famting and Scolptore : A Collection of 

the priacioal Pictures, Statues, and Bas-reliefs in the Public and 
Private GHlleries of Europe. This work, which contains En- 
gravings of all the chief works in the Italian, German, Dutch, 
French, and English Schools, includes Twblyb Hundred Pla^tes, 
and is an indispensable vade-mecum to the Artist or Collector. In 
17 handsome volumes small 8vo, neatly bound, with gilt top?, 
£4 14s. 6d. 

The Bible Gkdlery : Eighteen Portraits of the Women 
mentioned in Scripture, Engraved from Original Drawings, with 
Letterpress Descriptions. Imperial 8vo, handsomely bound, 21s. ; 
with Plates beautifully coloured, 42s. 

The Women of the Bible. Eighteen Portraits (forming 
a Second Series of The Bible Gallery). Handsomely bound, 
21s. ; coloured, 42s. 

The Language of Flowers; or. The Pilgrimage of Lcve. 

By Thomas Miller. With Eight beautifully coloured Plates. 
Second Edition, small 8vo, cloth, 6s. ; morocco, 7s. 6d. 

Hilton's Poetical Works. Paradise Lost and Eegaincd, 
Comus, Samson Agonistes, L* Allegro, &c. ; with Essay on Milton's 
Life and Writings, by James Montgomery. Illustrated with One 
/ Hundred and Twenty Engravings, by Thompson, Williams, O&ein 
/ Smith, &c., from Drawings by YJtLiAKn'HLMB.TSx, Two volumes, 
crown 8vo, 24s. cloth ; 34a. moiocco. 
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Oowper'B Poems. With Life and Critical Kamarks by 
the Rot. Thomas Dalb ; and SeTonty-fire fine Engntyings by 
J. Obbin Smith, from Drawings by John Gilbert. Two toIs. 
crown 8yo, 248. cloth ; 34s. morocco. 

" The handsomest of the editions of Co^mptr "'•Spectator, 

Thomson's Seasons and Castle of Indolence. With 

• Life and Critical Remarks by Allan Cunningham ; and Forty- 
eight Illustrations by Samuel Williams. 128. cloth ; 17s. 
morocco. 

JBeattie and Collins's Poetical Works. With on Essay 

on their Lives and Writings ; and Illustrations, engraved by S. 
Williams, &c., from Drawings by John Absolon. Crown 8vo, 
doth, 12s. ; morocooy 17s. 

Sir Walter Scott's most Popular Works— 

Tilt* 8 lilusiraUd £ditiona. 

1. THE LAY OF THE LAST MINSTREL. 

2, THE LADY OF THE LAKE. 

8. M ARM ION : A TALE OF FLODDEN FIELD. 
4. ROKEBY. 

These elegant volumes arc uniformly printed in fcp. 8vo, and Illus- 
trated with numerous Engravings on Steel. Price 7s. cloth ; 10s. 6d. 
morocco elegant. 



BIOGRAPHY, TRAYEL, ETC. 



Men of the Time : or, Biographical Sketches of Emi- 
nent Living Characters—Authors, Architects, Artists, Composers, 
Capitalists, Dramatists, Divines, Discoverers, Engineers, Journal- 
ists, Men of Science, Ministers, Monarchs, Novelists, Painters, 
Philanthropists, Poets, Politicians, Savans, Sculptors, Statesmen, 
Travellers, Voyagers, Warriors, With Blo^cw^W^ ^1 ^^^"^^^ 
Women. Greatly Enlarged EdiWon. ^ViV^«^s£iA5iL^>Q.'cA.^^^^^N- 
tional MemoirSy small 8vo, 12s. 6d. e\o\)[i. 
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BiOOBAPHT, BTC. — Continued.'} 

The Heroes of England; or, England's Wamon ly 

Sea and Land. Being Stories of the Liyes of the moat celebrated 
Soldien and Sailors from Edward the Black Prinee to the present 
time ; with Illustrations by John Gilbekt, and Portraits of J^elson 
and Havelock. Fcp. 8yo, 6s., doth. 

Memorable Women ; the Btory of their Liyes. By lixB. 

Newton Ckosland. Illustrated by B. Fostbe. Fcp. 8vo, 6s. 

" One of those works about women which a woman only can write. We eannot 
imagine a more delightful, strengthening, and elevating exercise for a youthM 
female, than the perusal of such a volume as this of ' Memorable Women.' **— 
Momwg Advertiser. 

Southey^S Life of Nelson. Illustrated with numerous 
Engravings on Wood, from designs by Dvnculn, Bibkbt Foster, 
EiCHARD Wbstaxl, &c. Crowu 8yo, 6s. cloth ; morocco, lOs. 6d, 

The Boyhood of Qreat Men as an Example to Youth. 

By John 0. Edgar. With Cuts by B. Foster. Fourth Edition, 
3s. 6d. cloth ; 4s. gilt edges. 

<* It would have been a matter of regret to see such a book badly executed. 
That regret we are spared, for this little volume is simply and well done. The 
biographies are numerous and brief, but not too short to be amusing; and as 
thousands of boys thirst for greatness, which is acquired by ones and tens, there 
will be thousands glad to read a book like this."— J^xaminer. 

Footprints of Famous Men; or, Biography for Boys. 
By J. G. Edgar. Cuts by Foster. Fourth Edition, 3s. 6d. doth; 
4s. gilt edges. 

" A very useftil and agreeable rolome. It is useful, as biography is always an 
important ally to history ; and it is useful, because it gives another blow to the 
waning idea, that any eminence has ever been attained without severe labour.'*— 
Standard, 

Boy Princes ; or, Scions of Royalty Cut off in Youth. 
By John G. Edgar. With Illustrations by George Thoicas. Fcp. 
Sto, 5s. cloth. 

History for Boys ; or. Annals of the NatioiiB of Modem 
Europe, By John G. Edqab. "Wi^ "^a^ ISXnstaA.tiQfiiA. Fop. 
Sro, 6a. clotii. 
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The Boat and the Caravan: APamilv Toiir inilE^ynt 

and Svria. With EngraTinm on Steel from Original Drawmw. 
Pourfh.Edition. Fcp. 8yo, doth, Ts.; morocco, lOs. 6d. 

A Eamble through Normandy; or, Scenes, Characters, 
and Incidents in a Sketching Excursion through Calyadoe. By 
Gbobgb M. MXT8GIU.TB, M,A. Post 8vo, with nmneroua Illustra- 
tions, lOs. 6d. cloth. 

The Wonders of Travel; containing Choice Extracts 
from the best Books of Travel. Fcp. 8vo, Plates, Ss. 6d. 

Cnriosities of Modem TraveL Being Year-Books of 

Adventure. 4 vols., fcp., 14s. cloth. 

Bomance of Modern TraveL 3 vols., fcp., lOs. 6d. 

doth. 



ARCHITECTURAL WORKS, 



RAPHAEL AND J. ARTHUR BRANDON. 

An Analysis of Gk)thick Architecture. Illustrated by 

a Series of upwards of Seven Hundred Examples of Doorways, 
Windows, &c. ; accompanied with Bemarks on the several Details 
of an Ecclesiastical Edifice. By B. and J. A. Braitdok, Architects. 
Two large volumes, royal 4to, £5 5a. 

The Open Timber Eoofe of the Middle Ages, illus- 
trated by Perspective and Working Drawings of some of the best 
varieties of Church Boofs ; with JDesoriptive Letterpress. By B. 
and J. A. Brandon. Boyal 4to, uniform with the above, £3 3s. 

Parish Churches; being Perspective Views of English 
Ecclesiastical Structures ; accompanied by Plans drawn to a Uni- 
form Scale, and Letterpress Descriptions. By B. and J. A. Bran- 
don, Architects. Two volumes large 8vo, containing 160 Plates, 
£2 28. 
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WinkleB's English Cathedrals. Aschitectusal akd 

PiCfTUBESaVE ILLUSTRATIOKS OF THB GatHEDBAL CHtTBCBXS OF 

3BifGLA2n> AND Wales. Now Edition, with the Manchester 
Cathedbal. 186 Plates, beautifully engraved by B. Winkjlbs,; 
witb Historioal and Bescriptiye Accounts of the various Cathedrals. 
In three handsome volumes, imperial 8vo, cloth, £2 Ss. 

♦,>• The Third Volume, comprising Lichfield, Gloucester, Here- 
ford, Worcester, Durham, Carlisle, Chester, Bipon, Manchester, and 
the Welsh Cathedrals, may still be had separately, to complete sets, 
price 24s. in Bvo, 48s. in 4to. 

Glossary of Architecture. Explanation of the Tems 
used in Grecian, Roman, Italian, and Gothic Architecture, exem- 

5 lifted by many Hundred Woodcuts. Fifth Edition, much enlarged, 
'hrce volumes, 8vo, 48s. 

Introduction to Gtothic Architecture. By the Editor 

of the ** Glossary ; " with numerous Illustrations, 4s. 6d. cloth. 

Domestic Architecture, illustrations of the Ancient Do- 
mestic Architecture of England, from the Xlth to the XVIIth 
Century. Arranged by John Britton, F.S.A. With an Histori- 
cal and Descriptive Essay. Fcp. 8vo, 5s. cloth. 

Gothic Architecture. Details of Gothic Architecture, 
Measured and Drawn from Existing Examples, by James K. Col- 
Lmo. 2 vols., medium 4to, £5 5s. 

Gothic Ornament^ Drawn from Existing Authorities, by 
Jambs K. Colling. 2 vols., £7 10s. 



J. D. HARDING'S 

PKAOTIOAL WORKS ON DRAWING. 



Lessons on Art. Bv J. D. Harding, Author of " Ele^ 
mentary Art; or, the Use of the Chalk and Lead-pcnoU Adrootted 
and JSzpIained/' &c. 8«cond'&ditioiv/\m^.%^Q>^\^V^. 
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Habdiko's Wobks on Dbawing — Coniinued,'] 

The Oxdde and Companion to '^Lessons on Art" 

By J. D. HAKDiifG. Imp. 8yo, clotb, 12f . 6cl. 

Lessons on Trees. By J. D. HABDHfa. FoUo, cloth, I5s. 
Elementary Art, By J. D. HAEDiNa. Imp. 4to, 25s. 

cloth. 



/ 



POETRY. 

• 

Longfellow's Poetical Works, Nev and Complete Edi- 
tion, including ** The Song of Hiawatha." "With a fine Portrait, 
and other Engravings. Fop., 6s. cloth ; 10s. 6d. morocco. 

The Song of Hiawatha. By H. W. LoirGrELLow. New 

Edition, with the Author's latest Corrections. Fcp., 5s. cloth. 
Cheap Protective Edition. Is. sewed. 

The Golden {iOgaid* By H. W. Lokgfbllow. 2nd 
Edition. Fcp., 58. obth. Cheap Edition. Is. 6d. cloth ; Is. sewed. 

Poems. By Alexandee Smith. Fifth Edition. Fcp. 
8yo, cloth, 5s. 

Sonnets on the War. By Alexanbsb Smith, and by 

TUB AUTHOB OP " BaLDBB." Is. SCWCd. 

Griselda^ and other Poems. By Enwnr Aknold. Fcp., 
68. cloth. 

The Ballad of Babe Christabel, and other Lyrical 

Poems. By Gerald Masset. Fifth Edition, 58. cloth. 

Graigero^ Castle : A Poem. By G^B-kxa Hvasc?.. k^ 

Second Edition, Revised, fcp., 5a. c\o\i!ii. 
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PoKTBT — Cimtinued.'] 

Bev. Thomas Dale's Poetical Works. Tncluding ''The 

Widow of Nain/* " The Daughter of Jairus," &c. New and En- 
laiged Edition, fcp. 8yo, 7s. cloth. 

Poems. £7 Edwabd Capebn, Eural Postman of Bide- 
ford| DeTon. Second Edition, wiib. Additions, fcp.| 5s. dotlu. 

Eg^ria; or, The Spirit of Nature. By Chasles Mackat, 
LL.D. Fcp. 8yo, 3s. 6d. cloth. 

Town Lyrics. B7 Chaeles Macxat. Crown 8vo, sewed, Is. 



FICTION AND AMUSEMENT. 



Loilgfellow'3 Prose Works. ''Hyperion," "Kavana^," 

and " Outre-Mer." Fcp. 8vo. Uniform with Longfellow's Poeti- 
cal Works. With numerous Engrayings. 6s. cloth; lOs. 6d. 
morocco. 

Parlour Mag^C; A Manual of Amusing Experiments, 

Transmutations, Sleights and Subtleties, Legerdemain, &c New 
Edition, revised and enlarged with the addition of seyeral Tricks 
from the performances of Houdin, Robin, &c. 4s. 6d. cloth. 

Acting Charades; or, Deeds not "Words. A Christmas 
. Game to make a long evening short By the Brothers Mathbw. 
Illustrated with many hundred Woodcuts. 5s. dotJi. 

Round Games for all Parties. A Collection of the 

greatest Variety of Family Amusements for the Fireside or Pic- 
nic — Games of Action— Games of Memory — Catch Games— *-Games 
requiring the Exercise of Fancy, Intelligence, and Imagination — 
Directions for Crying Forfeits, &o. Second Edition. 6b. oloth gilt 

A Cracker Bon-Bon for Christmas Parties : A CoUec- 

/tdon of UumoTOua DramaSvPoems, and Sketches. By E. B« BaofUQif, 
iVo/hsely Illustrated by HiNB. C\o\\i,^*,^^ 
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Fiction— Con<i«tt«rf.] 

Shadows. Twenty-five Amusing Engrayings. By C. H. 
Bennstt. Ornamental Wrapper, 28. 6d. ; coloured, 4s. 6d. 

** Where's Shadow ! Here, Sir. Shadow I "Shakspsare. 

** The notion that has seized Mr. Bennett's fancy is an odd one, and be hat 
noiked it ont with great hmnour. A comie figure makes a shadow really anore 
eonie than itself, and it excites an amount of agreeable curiosity and gratifieation 
OB seeing the one figure, to imagine how the artist will oontriTe to make it reflect 
another."— JTomtn^ Chronicle, 

Orimm's Household Stories. All the most Popnlar 

Fairy Tales and Legends of Germany, collected 1>7 the Brothers 
Gkxidc. Newly Translated, and lUnstrated with Two Hundred 
and Forty Engrayings, by Edwakd H. Wehne&t. Complete in 
One Volume, crown 8yo, 7s. 6d. cloth. 

Adyentnres of Biobinson Crusoe, complete. Eeprinted 

from the Original Edition, with Illustrations by Stothard. Grown 
8to, cloth, 7s. 6d. 

Bobinson Crusoe, with numerous Woodcuts by Gxob0S 
Crvtksbatxk and others. Fcp. 8yo, 3s. 6d. cloth. 

The Young Lady's Grade; or, Fortune-telling Book. A 
Fireside Amusement, with Plate, Is. doth. 



USEFUL WORKS, 

ONE SHILLING EACH, NEATLT ^OUND. 



Etiquette for the Ladies. 

Forty<Arst EdiUoii. ^ 

Etiquette for Gentlemen. 

TMrty-flfth Edition. 

Etiqiiette of Courtship and 

Matrimony, with a complete Guide to 
the Forms of 9, Wedding. 



Handbook of Pencil Drawing 

(Plates). 

A Shillii^s Worth of Sense. 
The Weather Book: 300 Bules 

for Telling the Weather. 

The Ball Room Preceptor 

and Polka Guide. 



Language of Flowers, with ^ ^^^ p j^ 

, iUuminatedCk>ver8,and coloured Fron- •"**"**'*^"* *""^ wxwx iu.u»^« 
I tispieee. ^ ^ti^^\«w». 
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SCIENTIFIC WORKS, ETC. 
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Lectures on the Great Exhibition, and its Eesults on the 

Arts and Manufactures. Beliyered before the Society of Arts, by 
some of the most Eminent Men of the day. In Two Series, price 
7s. 6d. eacb, neatly bound in cloth. 



Snggfestions in Design ; including Original Compositions 
in all Styles, with Descriptive Notes fur the use of Artists and 
Art Workmen, containing nearly 600 Hints for Workers in Metal, 
Wood, Ivory, Glass, and Leather, the Potter, Weaver, Printer in 
Colours, Engraver, Decorator, &c. By Lvkb Limneb. 4to, 16s, 
doth. 



Year-Book of Facts in Science and Art; exhibiting 

the most important Discoveries and Improvements of the Year, and 
a Literary and Scientific Obituary. By John Timbs, F.S.A., 
Editor of ** The Arcana of Science." Fcp. 8vo, 5s. cloth. 

*0* This work is published annually, and contains a complete and 
condensed view of the progress of discovery during the year, syste« 
matically arranged, with Engravings illustrative of novelties in the Arts 
and Sciences, &c. The volumes, from its commencement in 1839, may 
still be had, 6a. each. 

'* This book does fbr us what we have not done for ourselves— it stores up 
every useful bit of information to be found in the records of learned soeietlea or 
announced through scientiAo and news journals,* ^^Globe, 

** Ably and honestly compiled."— ^Aameum. 



The Literaiy and Scientific Begister and Almanack 

for 1658 ; with an ample GoUection^of Useful Statistical and Mis- 
cellaneous Tables. Dedicated, by special permission, to H.R.H. 
the Prince Consort By J. W. G. Gutch, M.R.C.S.L., F.L.S., late 
Foreign Service Queen's Messenger. Price 3s. 6d. roan tuck. 

" As perfect a compendium of useful knowledge in connection with literature. 

Science, and the Arts, as it is necessary everybody should have acquaintance witii. 

It is, in short, a little volume which will save the trouble of himting through many 

books of more pretension, and supply off-hand what, without it, would require 

much time and trouble."— T^mes. 
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DICTIONARIES, 



Webster^s Quarto Bictionaryy unabridged ; containing 

all the Words in the English language, with their Etymologies and 
Derivations. By Noah Webster, LL.D. Bevised by Professor 
Goodrich. With Pronouncing Vocabularies of Scripture, Classical, 
and Geographical Names. New Edition, carefully printed in a 
large 4to yolume, 31s. 6d. cloth ; 42s. calf. 

*0* The only complete icorh. All the octavo editions are Abridgments. 

*' All joungr persons should have a standard Dictionary at their elbow ; and 
while you are about it, get the best : thitt Dictionary is Noah Webster's, the great 
work unabridged. If you are too poor, save the amount from off your back, to 
put it into your head." 

'* We can have no hesitation in giving it as our opinion, that this is the most 
elaborate and successful undertaking of the kind wliich has ever appealed." — 
Timce. 

« The veteran Webster's work is the best and most useful Dictionary of the 
English Language ever published. Every page attests the learning and talent, 
the sound Judgment and nice discrimination, the great industry, profound re. 
search, and surprising perseverance of the author. It is a very manifest improve- 
ment on Todd's Johnson, and contains many thousand more words than that or 
any other English Dictionary hitherto published."— Examiner. 

Webster's Smaller Dictionary. Condensed and adapted 
to English Orthography and Usa^e irom various sources. By 
CuARLEs RoBSON, crowu 8vo, 5s. embossed. 

Webster's Pocket Dictionary. 32mo, 3s. 6d. 
miniature French Dictionary^ in French and English, 

English and French : comprising all the words in general use. 
The remarkably comprehensive nature and compact size of this 
little Dictionary admirably fit it for the student and tourist. Keatly 
hound in roan, 4s. \ morocco, gilt edges, 5s. 6d. 

Sharpe's Diamond Dictionary of the English Lan- 
guage. A very small volume, beautifully printed in a clear and 
legible type. Roan, neat, 2s. 6d. ; morocco, 3s. 6d. 

Cassell's French Dictionary, svo, cloth, 9s. 6d. 
Cassell's Latin Dictionary. 8yo, cloth, 9s. 6d. 
Cassell's Oerman Dictionary. %^o, ^^^'Cci, "^^^ 
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COMIC WQBKS. 



GEORGE CRUIKSHANK'S WORKS. 

My Sketch-Book; containing more than Two Hundred 
laughable Sketches. By Geoboe CBiriKSHAinL. In Nine Numbers. 
2b. 6d. plain ; 3s. 6d. coloured. 

Scraps and Sketches, in Pour Parts, each 8s. plain ; 
12s. coloured. 

Illustrations of Time. Ss. plain ; 128. coloured. 

Illustrations of Phrenology. 8s. plain; I2s. coloured. 

The Bottle* ^ Eight Large Plates, Is. ; or printed in 
tints, 6s. 

The Drunkard's Children. A Sequel to The Bottle. 

Eight large Plates, Is. ; printed in tints, 6s. 

*^* These two works may be had stitched up with Dr. Chttrles 
Kackay's illustratiye Poem, price 3s. The Poem separate, Is. 

The Comic Alphabet. Twenty-six Humorous Designs. 
In case, 2s. 6d. plain ; 4s. coloured. 

The Loving Ballad of Lord Bateman. With Twelve 

Himiorous Plates. Cloth, 2s. 

The Bachelor's Own Book : Being Twenty-four Passages 
in tlie Life of Mr. Lambkin in the Pursuit of Pleasure and Amuse- 
ment. 5s. sewed ; coloured, 8s. 6d. 

The Comic Almanack, from its commencement in 1835 
to 1853. Illustrated with numerous large Plates by George 
Cetjikshank, and many hundred amusing Cuts. 

♦i>* Any of the separata Years (except that for 1835) may be had 
at Is. 3d. each. 
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Comic Wobks — Continued.'} 

Comic AdventnreB of Obadiah Oldbuck.: Wherein 

are duly set forth the Crosses, Chagrins, Changes, and Calamities 
by which his Courtship was attended ; showing, also, the Issue of 
his Suit, and his Espousal to his Ladye-love. Large 8vo, with 
Eighty-four Plates, 7s. cloth. 

The History of Mr. Ogleby: Showing how, by the 

Polish of his Manners, the Brilliancy of his Repartees, and the 
Elegance of his Attitudes, he attained Distinction in the Fashion- 
able World. 150 Designs, Cs. cloth.' 

Shadows. Twenty-five Amusing Engravings. By C. H. 
Bennett. Ornamental Wrapper, 2a. 6d. ; coloured, 4s. 6d. 

'* Where's Shadow ? Here, Sir. Shadow I "Shaktptare, 

"The notion that has seized Mr. Bennett^s fai^cy is an odd onB, and he has 
worked it out with great humour. A eomic figure makes a shadow really more 
comic than itself, and it excites an amount of agreeable curiosity and gratincatiwi 
on seeing the one figure, tb imagine how the artist will contrive to xniuce it reflect 
another."— Jlfomtn^ Chronicle. 

The Fables of JEsop and others. Translated into 

Human Nature, with 26 Humorous Illustrations by Charles H. 
Bennett, author of "Shadows." Demy 4to, ornamental hotirds, 
68. plain ; lOs. 6d. coloured. 

*< This will be a popular book. Mr. Bennett's first venture, the grotesquely- 
treated " Shadows," was a deoided Mt, and he seems to have the knack of com- 
bining comicality and fancy in such proportions as sliall be i^petising and digestible 
for t^ public.'*— ^i76cto<or. 

The Sandboys' Adventures ; or, London in 1851, during 

the Great Exhibition. By Henry Mayhew and Geobge Cbuik- 
suANK. 870, cloth, 8s. 6d. 

The Comical Creatures from Wnrtembnrg ; from the 

Stuffed Animals in the Great Exhibition. Square, cloth, 3s. 6d. ; 
coloured, 69. 

Comical People met with at the Great Exhibition, from 
Drawings by J[. J. Gbandvii.lb. SolvxIL 4*«s ^» ^^N 's^^^^'^^*^* > 



Batebitobtsjel Bow, IiO»DON.;i 



IS W. KENT AND CO/S CATAI4OOUS. 



/ 



NEW BOOKS FOR OLD AND TOTING. 
BY JOHN TIMBS, F.S.A^ 

Schooldays of Eminent Men. With Sketches of the 

Progress of Education from the Reign of King Alfred to that of 
Queen Yictoria, and Memoirs of the School and CoUeffe Days of 
the most Eminent Men in British History. With Illustrations, 
price 58. 

Popular Errors Explained and Ulnstrated. Con- 

tents : — Errors respecting the Economy of Man ; Natural Pheno- 
mena; the Progress of Society ; Science, Art, and Inyention ; Tra- 
ditional History ; Natural History ; Fabulous Animals ; Supersti- 
tion and Credulity ; Erroneous Laws and Customs ; Domestic 
History, &c. An entirely New Edition. With Frontispiece f»nd 
Vignette. Price Ss. 6d. 

Curiosities of History; with New Lights. With Fron- 
tispiece and Vignette. Price 3s. 6d. 

**Aeabiiiet Tolome, well stored, well arranged, pleasant to read, useful to 
eonaalt ; containing a multitude of historical elacioutions, neatly stated, and 
Jodieioiialy grouped." — Leader, 

Things Not Generally Known Familiarly Explained. 
"With Frontispiece and Vignette. Price 3s. 6d. 

"Anj one who reads and remembers Mr. Timhs's encyclopfledio Tarieties 
should ever after be a good tea.table talker, an excellent companion for ehildreo, 
a well read person, and a proficient lecturer ; for Mr. Timbs has stored up in this 
little volome more knowledge than is to be found in 100 books that might be 
named."— jiffAenowm. 

*^* This work has already heen extensively introduced into schools 
with great success. 

CnriositieS of London ; exhibiting the most Bare and 
Eemarkable Objects of Interest in the Metropolis, Past and Pre- 
sent, with nearly Fifty Tears' Personal Recollections. In a volume 
of 800 pages, price Hs., with a Portrait of the Author from a 
Painting by T. J. Gullick. 

'* A wonderAil little Dictionary of London is this volume by Mr. Timbs. 
There is po much out-of-the way reading in it, sudi apt introduction of p«raoMJ 
experience, and such a quantity of agreeable illustration, drawn both firom books 
ana men. We heartily commend t^ia voYxoaa."— ExamvMr . 
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JUVENILE WOBKS. 



CAPTAIN REID'S BOOKS OF ADVENTURE FOR BOYS. 

The ToTmg Yagers; a l^arrative of Hunting Adven- 
tures in Southern Africa. By Captain Maynb Ebid, Author of 
" The Boy Hunters," ** The Young Voyageurs,' ' &c. Second Edition, 
with Twelve Illustrations by William Habvbt. Fcp., 7s. cloth. 

The Bush Boys; or, the History and Adventures of a 
Gape Farmer and his Family in the Wild Karoos of Southern AMca. 
Second Edition, with Twelve Illustrations. Fcp., 7s. doth. 



The Desert Home ; or, English Family Eobinson. With 
numerous Illustrations by W. Ha&vet. Sixth Edition, cloth, 7s. ; 
with coloured plates, 9s. 

The Boy Hunters; or, Adventures in Search of a "White 
Buffalo. With numerous Plates by Ha&vey. Fifth Edition, cloth. 
78. ; coloured, 9s. 



The Young Voyageurs* or. Adventures in the Fur 
Countries of the Far North. Kates by Habvet. Second Edition, 
cloth, 7s.; with coloured plates, 9s. 



The Forest Exiles ; or. Perils of a Peruvian Family amid 
the Wilds of the Amazon. With Twelve Plates. Third Edition, 
7s. cloth ; with coloured plates, 9s. 

!< As a writer of books for boys, oommend us above all men livinff to Captain 
Mayne Beid ! Wherever his new book goes this new year, there will be abundant 
delight for hours of reading, and plenty to talk of by the evening fire. Toils and 
adventures, dangers, darings and sufferings are narrated in the most vivid manner 
—thoroughly fascinating the mind of the reader, and retaining it in fixed and 
eager attention till a crisis of some kind is reached. Take our word for it, boy 
friends, if you become Captain Mayne Beid's * boy readers * on our recommends&xi&ici^^ 
you will thank us for it with all your hearts, au<BLT>T«iwVlci^^swS«.'K!ax^ v!e&c»*os»^ 
ticalljr than we have done,"— Nonconformist. 
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JuTEMLB WoBKS — Continued.'] 

MR. H. MAYHEW'S BOOKS OF SCIENCE FOR BOYS. 

The Wonders of Science; or, Young Humphry Davy 
(the Cornish Apothecary's Boy, who taught himself Natural Phi- 
losophy, and eventually hecame President of the Royal Society). 
The Life of a Wonderful Boy, written for Boys. By Hbnrt Mat- 
hew, Author of " The Peasant-Boy Philosopher," &c. "With lUos- 
trations hy John Gilbert. Second Edition. Fcp., 6s. doth. 

** A better hero for a boy's book Mr. Mayhew could not hare found, and no 
writer would bare treated the story more successfully than he has done. We have 
loBf been in want of a * young people's author/ and we seem to hare the right man 
in une right place in the person of Mr. Mayhew, "^Atheiueum. 

The Story of the Feajiant-Boy Philosopher; or, ''A 

Child gathering Pebhles on the Sea-shore.'' Founded on the Life 
of Ferguson the Shepherd-hoy Astronomer, and showing how a 
Poor Lad made himself acquainted with the Principles of Natural 
Science. By Henry Mayhew, Author of " London Labour and 
the London Poor." With Eight Illustrations by John Gilbert, 
and numerous Drawings printed in the text Third Edition, 68. 
cloth. 

** Told with the grace and feeling of Goldsmith, and by one who has that know- 
ledge of science which Goldsmith lacked. It is as if Brewster and poor ' Gddy ' 
had combined to produce this instructive and beautifuUy-told tale." — Era, 



MR. J. G. EDGAR'S BOOKS FOR BOYS. 

The Boyhood of Great Men as an Example to Youth. 
By J. G. Edqar. With Outs by B. Foster. Fourth Edition, 
38. 6d. cloth ; with gilt edges, 4s. 

Footprints oi Famous Men ; or, Biograpliy for Boys. 

By J. G. Edgar. Outs by Foster. Fourth Edition, Ss. 6d. doth ; 
48. gilt edges. 

Boy Princes. By John G. Edgae. With Dlustratioiis 
by George Thomas. Fcp. Svo, 5s. cloth. 

History for Boys; or, Annals of the Nations of Modfivn 
Europe. By J. G. F^gar. Fcp. 8yo, with Illustrations by Geobgs 
Thomas, Sb, cloth gilt 
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Juvenile Wobks — Coniinued.l 

The Boy's Own Book : A complete Encyclopaedia of all 
the Diyersions— Athletic, Scientific, and Becreatiye — of Boyhood 
and Youth. With several hundred Woodcuts. New Edition, 
greatly enlarged and improved. Handsomely hound, 8s. 6d. 

The Little Boy's Own Book^ an Abridgment of "The 

Boy's own Book" for Little Boys. 3s. 6d. neatly hound. 

Orimm's Household Stories. All the most Popular 

Fairy Tales and Legends of Germany, collected hy the Brothers 
Gkimm. Newly Translated, and Illustrated with Two Hundred 
and Forty Engravings hy EdwaiA H. Wxhnbbt. Complete in 
One Volume, crown 8vo, 7s. 6d. doth. 

The Bival Kings; or. Overbearing. By the Author of 
*^ Mia and Charlie," &c. With Illustrations by Williams. Fcp., 
4s. 6d. cloth. 

Mia and Charlie ; or, a Week's Holiday at Eydale Rec- 
tory. With Eight Engravings hy B. Fosteb. Fcp., 4s. 6d. doth. 

Sidney Grey : A Tale of School Life. By the Author of 
** Mia and Charlie." With Engravings, fcp., 6s. doth. 

The Heroes of Asgard and the Giants of Jotnnheim; 

or, Christmas Week with the Old Storytellers. By the Author <rf 
"Mia and Charlie." With Illustrations by 0. Doylb. Fop. 
cloth, 5s. 

Southey's Life of Nelson. Finely-iUustrated Edition, 
with Engravings from Drawings by Ditncan, B. Foster, and 
others, partly printed in the text, and part in tints on separate pages. 
Smsdl Svo, 6s. neaUy bound, and morocco, 10s. 6d. 

Memorable Women ; the Story of their Lives. By Mrs. 
Newton CKOSLikND. lUustrated by B. Fobtek. Fop. Svo, 68. 

The Boat and the Caravan : A Family Tour in Egypt 

and Syria. With Engravings on Steel from Qri^inA.1 B^ass^si.^. \^ 
Fourth Edition. Fcp. Svo, clo^, 1ft.\ mwowsa A^^« ^^ 

/ • 
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JuYENiLS WoBKS — Continued. J 

Emma de Lissau* or, Memoirs of a Conyerted Jewess. 
^ With Illustrations by Gil^ebt. New Edition, 78. cloth ; lOck 6d. 
morocco. 

The Toung Student. By Madame GuizoT. With En- 
gravings. Fop., 38. 6d. cloth. 

The Story of Eeynard the Pox. A New Yersion by 

Daniel Vedder. Illustrated with Fifteen large Plates by Gustayz 
Canton, of Munich and Dusseldorf. Post 4to, 6s. boards ; 17s«^ 6d. 
morocco. 

Adventures of BobinsonCrnsoe^ complete. Beprinted 

from the Original Edition, with Illustrations by Stothard. Grown 
8vo, cloth, 7s. 6d. 

BiObinson Crusoe^ with numerous Woodcuts by Geoege 
Cbtjiksuank. and others. Fcp. 8yo, 3s. 6d. cloth. 

The Whaleman's Adventures in the Southern Ocean. 

By the Rev. Heney T. Cheeveb. Edited by the Bey. W. 
ScoRESBY, D.D. Fcp. 8vo, 3s. 6d. 

Parlour Mag^C. Kew Edition, reyised and enlarged, 

with the addition of several Tricks from the Performancea of Messrs. 
Houdin, llobin, &c. 48. 6d. cloth. 

The Young Islanders; a Tale of the Seaward-House 
Boys. By Jefferys Tayik)r. Tinted plates, fcp., 6s. cloth. 

Boy's Treasury of Sports^ Pastimes, and Eecreations. 

With 400 Illustrations by S. Williams. Fcp., 6s. cloth. 

Child's Pirst Lesson Book. Many Cuts, square cloth, 
3s. 6d. ; coloured Plates, 6s. 

Pamily Poetry. By the Editor of the '' Sacred Harp.*' 

Silk, 2g. 6d. 

The Playmate. A Pleasoat Comi^anion for Spare Hours ; 
with B umerous Illuatrationa, com^\e^ m \ nq\. CiVi""!^ %^\^ ^%, 
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JmrsNiLE Works — Continued,'} 

Bingley's Tales about Birds; niustrative of their 

Nature, Habits, and Instinct. Plates, 3s. cloth. 

Bmgley's Tales about Travellers; their Perils, Ad- 
ventures, and Discoveries. Plates, 3s. cloth, 

Bingley's Tales of Shipwreck, and other Disasters at 
Sea. Plates, 33. cloth. 

Bingley's Stories ; illustratiYe of the Instinct of Animals, 
their Characters and Habits. Plates, 3s. cloth. 

Bingley's Stories about Dogs; iUustrative of their 

Instinct, Sagacity, and Fidelity, with Plates by Thobias Landsbbr. 
3s. cloth. 

Bingley's Stories about Horses; niustrative of their 

Intelligence, Sagacity, and Docility. Plates, 3s. cloth. 

Bingley's Bible Quadrupeds; the Natural History of 

the Animals mentioned in Scripture. Plates, 3s. cloth. 

Original Poems for My Children ; hy Thomas Milleb. 

Profusely Illustrated, 2s. 6d. cloth. 

George Gruikshank's Fairy Library. Edited and 

Illustrated by Geoboe Oruixbhank. 1. Hop o' my Thumb, Is. 
2. Jack and the Bean Stalk, Is. 3. Cinderella, or the Glass 
Slipper, Is. 



Harry's Ladder to Learning. 

Picture Books for ChUdren. Price 
6d. each, plain ; Is. coloured : — 

Habst's Horn Book. 
Habbt's Pictubk Book. 
Habbt's Country Walks. 
Harby's Nursery Sonos. 

HABBY'8 biMFLB StORIBS. 

Habby's Nubskry Tales. 

Or the Six bound in one volume, 3s. 6d. 
cloth ; or yri%h coloured plates, 6s. 

Harry's Book of Poetry: 

Short Poems for the Nursery. By 
Eliza Gbotk. With numerous Illus- 
trations by H. Wkir, B. Fostxb, and 
others. Square, cloth, 3s. 6d. ; or with 
coloand platea, 6s. 



Little Mary's Books for Chil- 
dren. Price 6d. each, profusely 
Illustrated : — 
Primeb: Spellino Book; Rkadino 
Book ; Hibtoby or England ; Scrip. 
TURE Lessons ; First Book of Pobtby; 
Second Book of Poetuy ; Babes in the 
Wood; Pictubx Biddlss; Littlb 
Maby and beb Doll. > 

Little Mary's Treasury, heing 

Eight of the above bound in one 
Tolume, cloth, 5s. 

Little Mary's Lesson Book; 

containing " Primer," ** Spelling," . 



\ 
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JuTsmLX WoBKS — Continued,'} 

Comical Story Books, with Coloured Plates. Is. eaob. 



1. Thk Wbaskls or Holmwooo. 
3. The Wondkbful Hark Hunt. 
8. Stobt of Bstm a&o ths Fox. 



4. Lady CRAmNCH's Ball. 

5. Aldrrmam Gobblk. 

6. A Comical Fight. 



HOME 

Home Lesson Books. 

Thb Bomb Pbimbb, nearly 200 Cuts, 

cloth, Is. 
Tbb Homb Natural History, Cuts, 

cloth, Is. 
Tbb Homb Gbammab, Cuts, cloth. Is. 
Each may be bad with Coloured Plates, 
S8.6d. 



BOOKS. 
Home Story Books. 

Thb Wbll-bukdDoll, Cuts, eloCh, Is. 
Tbb Discontbktkd Chickbms, cirtB, 

cloth, Is. 
Thb History of Littlb Jahb and 

HBB Nkw Book, Cats, doth. It. 

Or, with Coloured Plates, ds. Od. 



INDESTRUCTIBLE BOOKS. 



Bertie's Indestnictible Books. 

Printed on Calico, 6d. each. 

1. Horn Book. I 4. Woodsidb. 

2. Word Book. 6. Wild Bbasts. 
8. Farm Yard. | 6. Bird Book. 

7. NURSBRY DiTTIKS. 

Bertie's Treasury; being six 

of the above bound in One Yolume. 
86. 6d. cloth. 



Indestrnctlble Lesson Boolok 

price Is. each. 

1. Alphabet. 

2. Fbimbr. 

3. Spelunq. 

4. Expositor. 

5. Headinq Book. 

The Indestmotible Lesson 

Book; being the above five in One 
Volume, with 126 pictures, price 6s. 



INDESTRUCTIBLE PLEASURE BOOKS, 

One Shilling each. Coloured, 



1. BO-PEEP. 

2. MOTHER GOOSE. 

8. HOUSE THAT JACK BUILT. 

4. WEDDING OF COCK ROBIN. 

5. DEATH OF COCK ROBIN. 



6. MOTHER HUBBARD. 

7. CAT AND MOUSE. 

8. JENNY WREN. 

9. OLD WOMAN AND HER PiO. 
10. LITTLE MAN AND MAID. 



MANUALS OF INSTRUCTION AND AMUSEMENT. 

One Shilling each, neatly Printed and Illustrated, 



1 Manual of Flower Oarden- 

ing for Ladies. By J. B. Whiting, 
Practical Gardener. Second Edition^ 

2. Manual of Chess. By 

Charles Kenny. 

3. Manual of Music. By c. 

W. Manby. 

4. MaauBl of Domestic Eco- 

nomj-. By John Tixbs. 



By 



5. Manual of Cage Birds. 

a Practical Bird Keeper. 

6. Manual of Oil Painting, 

with a Glossary of Terms of Art. 

7. Manual for Butterfly Col- 
lectors. By Abki. Imopbk. Plates. 

^. M2An8l of Fainting in 



\ 
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ELEMENTARY DRAWING BOOKS, 



J.D.HARDING. 

Early Brawing Book: Ele- 
mentary Lessons. Six Numbers, 
Is. 6d.; or in cloth, 10s. 6d. 

Drawing Book for 1847. Six 

Nos. Is. 6d.; or cloth, lOs. 6d. 



SAMUEL PROUT, F.S.A. 
Elementary Brawing Book 

of Landscapes, Buildings, &c. Six 
Numbers, Is. 6d. ; doth, lOs. 6d. 



MONS. JULIEN. 
StndieB of BOeads : by Mons. 

JiiL»K, Professor of Drawing in the 
Militery School of Paris. Uthomrapbed 
byT. Fairlamd. Six Numbers, 2b. 
each; or cloth, 148. 

The Hmnan Fignre: A Series 

of Progressive Studies, by Mons. 
JruBK. With Instructions. Six Nos. 
28. each ; or cloth, 148. 



GEORGE CHILDS. 
Drawing Book of Objects: 

Nearly 500 Subjects lor young Pupils 
and Drawing-cUsses in Schools. Six 
Numbers, Is. ; cloth, 7s. 6d. 

Little Sketch Book: Easy 

Studies in Landscapes, Figures, &o. 
LnproTed Edition. Fourteen Nos. 6d.; 
or 2 Tols. cloth, 4s. each. 

EngUah Landscape Scenezy: 

Sketches from Nature for finished 
Copies. Six Numbers, Is. each; 
cloth, 7s. 6d. 

Drawing Book of Figures: 

Sketches from life at Home and 
Abroad. Several hundred Figures. 
Six Nos. Is.; or bound, 78. 6d. 

Elementary Drawing Book, 

a Series of easy Progr«s6iTe Lessons 
for Toung Be^aers. Bight Nos., 
9d.each. 01o&,7s.6d. 



DiBDiN's Easy Drawiko Book, amd Guidb to Sxxtchzko. Six Nos. 28. fid. ; 

bound, 18s. 
DiBDiN's Lessons in Watbk Coloubs. Four Nos. 48. 
FoKD's East Lsssovs ik LANnscAPs. l^ght Nos. 9d. ; doth, 78. 6d. 
Hamd-Bookof PkncilDkawino ; or, Self-Instructor in Art. Two Plates, clotii, Is. 
Habdiko's Portfolio. Coloured, 24s. doth. 
Phillips's Etchikos of Familiar Lifb. Three Nos. Is. 6d. 
SiTTCLiPFE's Drawing Book of Horsbs. Six Nos. Is. ; cloth, 7s. 6d. 
WoRSLBT's LiTTLx DRAWING BooK OF Landscapbs, &c. Foortcen Nos. 6d. ; or 

2 Tols. cloth, 4s. each. 



\ 
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MISCELLANEOUS WOKKS. 



Williams's Sjrmbolical Euclid, chiefly from the Text ot 
Dr. Simson. Adapted to the use of Students, by the Rer. J. M. 
Williams, of Queen's College, Cambridge. New Edition, 6s. 6d. 
cloth ; 7s. roan. An Svo Edition may also be had, 78. cloth. 
%* This edition is in use at many of the Public Schools. 

King's Interest Tables, on Sums from One to Ten 

Thousand Pounds. Enlarged and improved, with several useful 
Additions. By Joseph King, of LiverpooL In one large ^toL 
8vo, 2ls. 

Seven Hundred Domestic Hints, combining Elegance 

and Economy with the Enjoyment of Home. By a Ladt. Neatly 
bound in cloth, 2s. 6d. 

The Book Oi the Months, and Circle of the Seasons. 
Embellished with Twenty-eight Engravings from Drawings by 
William Habyet. Beautifully printed in fcp. 8vo, Ss. 6d. dEoth. 



How to Make Home Happy ; or, Hints and Cautions 
for AU. With Five Hundred Odds and Ends worth remembenag. 
By William Jomes, F.S.A. Small 8vo, 4s. 6d. cloth. 

Panoramic View of Palestine, or the Holy Land, before 

the Destruction of Jerusalem, depicting the sites of the yarions 
localities mentioned in Scripture. With References. In a folding 
cloth case. Plain, 2s. 6d. ; coloured, 3s. 6d. On sheets plain, 
Is. 6d. ; coloured, 2s. 6d. 

TILT'S CABINET LIBRARY EDITIONS. 

1. Dr. Johnson's Lives of the English Poets. 

2. Boswell's Life of Johnson. 

3. Oliyer Goldsmith's Works. 

4. Hervey's Meditations and Contemplations. 

•«• These Works are clearly and beautifully printed by Whittingfaam; each 
comprised in a handsome fcp. 8vo volume. Their elegance and cheapnese render 
them very suitable for Presents, School Prizes, or Travelling Companiom. 
Piioe 6b. each, neatly half-bound in morocco ; or, 9s. calf extra. 

**TiLT*B Edction'* mu8tbeBpec\^e^SiLOT^<srfli^>3Qft^3s»'^^ 
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HOETICULTUEE, GAEDENING, ETC. 

■ — ♦— 

The Cottage Gardener's Dictionary. Describing the 

Plants, Fruits, and Vegetables desirable for tbe Garden, and ex- 
plaining tbe Terms and Operations employed in tbeir cultivation ; 
with an Alphabetical List of Synonyms. Edited by 6. W. John- 
son, Esq., Editor of "Tbe Cottage Gardener," &c. &c. Third 
Edition. Crown Sto, strongly boun4 in cloth, Ss. 6d. 

Manual of Flower-Gardening for Ladies. By J. B. 

Whiting, Practical Gardener. Price Is. 

Glenn/s Handbook to the Flower-Garden and 

Greenhouse ; comprising tbe Description, Cultivation, and Ma- 
nagement of all the popular Flowers and Plants grown in this 
country ; with a Calendar of Monthly Operations for tbe Flower- 
garden and Greenhouse. By Geoboe Glbnny, Editor of the " Gar- 
dener's Gazette," and tbe " Gardener and Practical Florist," &c. 
&c. Crown 8vo, cloth, gilt edges, price 5s. 6d. 

Glenny's Catechism of Gardening. Coiit£.ining the 

Elements of Practical Gardening, or Plain Questions and Answers. 
Arranged for the use of Schools, by tbe Eev. J. Edwabds, Second 
Master of King's College, London ; and particularly adapted for 
Agricultural and Village Schools. 18mo, sewed, 9d. 

Glenny's Garden Almanac^ and Florist's Directory for 
1858; containing tbe Management of an Amateur's Garden during 
tbe Tear ; New Plants, Flowers, &c , to come out in the Spring, 
and other useful information. Price Is. 



Natural History of the Vegetable Kingdom. 

Arranged according to tbe Natural System of De Candolle ; with 
Engravings illustrative of the Typical Species of each Family. By 
BoBERT Hooo, Vice-President of the British Pomological Society, 
&c. &C. 1 YoL, crown 8vo, cloth, price 10s. 6d. 

[ J» the Press. 
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JOHN CASSELL'S 
WORKS AND PUBLICATIONS, 

EDUCATIONAL. 

The Popular Educator. The most CompreKeiiBive aad 
Compendious Educational Work ever issued from the press. It is 
complete in Six Volumes, crown 4to, price 48. 6d. each, in cloth 
boards ; or in Three Double Volumes, price 8s. 6d. eadi. These 
Volumes form an Encyclopssdia of Instruction, popular and easy of 
acquirement, commencing with Simple Rules, immediately interest- 
ing the Pupil, and urging him rapidly on from one stage to another 
until perfection is attained. 

*#* This "Work is being re-issued in Weekly Numbers, price 1 Jd. ; 
Parte, 7d. and 8|d. ; and Divisions, Is. each. 

The first 3 vols, of the " Popular Educator" are published in a 
cheaper form. Price, neatly bound in cloth, 3s. 6d. each^ or the 3 vols, 
bound in 1, price 9s. 6d. 

The Biblical Educator, complete in 2 yoIs., crown 4to, 
price 5s. 6d. each, in cloth boards, or the 2 vols, in 1, 10s. 6d. 
This Work can also be obtained in Numbers at 2d. each. Cases for 
binding the single vol., Is. 3d. each ; for the double vol.. Is. 9d. 
each. These volumes contain a mass of information on yarioui 
points connected with Biblical Literature and Christian Theology. 

The Historical Educator, complete in 2 vols., crown 4to, 
price 6s. each, in cloth boards, or lis. 6d. the 2 vols, in 1. These 
vols, contain: — 1. The History of Geography, including the 
Voyages and Discoveries of Hanno, the Carthaginian Navigator ; 
Herodotus, the Greek Traveller ; Ctesias, Phythias, Neuchus, 
Julius CsBsar, Pausanias, Fa-Hian, &c., with upwards of three hun- 
dred curious and interesting Engravings, the preparation of which 
incurred an outlay of nearly One Thousand Pounds. IL The His- 
tory of the United States of America, by Mary Howitt. III. The 
History of Greece, by Messrs. E. L, and J. Godkin. IV. The His- 
tory of English Literature, by Dr. J. R. Beard. V. Chronology, 
from the Earliest Period. 
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Casskll's Wobks — Continued,^ 

FOR THE ACQUISITION OF THE FRENCH LANQUAQE WITHOUT 
THE AID OF A MASTER. 

Cassell's French and English Dicticmary. Composed 

from the^French Dictionaries of the French Academy, Bescherelle, 
Landais, &c. ; from the English Dictionaries of Oguvie, Johnson, 
Webster, &c. ; and from the Technological and Scientific Dic- 
tionaries of both Languages. By Professors De Lolme and Wal- 
lace, and Henry Bridoemak, Esq. In Two Divisions : I. French- 
English. II. English-French. Price, bound in doth, 5s. each, or 
the 2 in 1 roL, strongly bound, 9s. 6d. 

Though completed but a short time since, this Dictionair has se- 
cured a sale of upwards of Jive thousand copies. It is acknowledged to 
be the most perfect Dictionary extant. The Morning Po»t thus speaks 
of it :— ** The appearance of this volume will be hailed with satisfac- 
tion. Its publication will supply a want long felt by all engaged in 
the labour of education — a thoroughly good and cheap French-English 
and English-French Dictionary." Also obtainable in Numbers at 3d., 
and Parts at Is. Cases for binding the Volume, 9d. 

Cassell's Lessons in French. Parts I. and II. By 

Professor Fasquelle. These Leraons have not been surpassed by 
any which have been published. They contain a complete, syste- 
matic Grammar, including Etymology and Syntax, with copious 
Beferences to the Idioms, and Examples from the best French 
Writers, with Parallel Translations, furnishing the means of acquir- 
ing a full, accurate, and permanent knowledge of the French Lan- 
guage. Price 2s. each, in paper covers, or 2s. 6d. in doth. Com- 
plete in I vol., 48. 6d. 

Key to the Exercises in Cassell's Lessons in French. 

Paper covers. Is. ; cloth, Is. 6d.» 

A Complete Manual of the French Language. By 

Professor De Lolme. Price 3s., neatly bound. In this Manual 
the Grammatical Principles of the Language are clearly laid down, 
and copiously illustrated by suitable Exercises, and a compendious 
Vocabulary of Substantives, Adjectives, Verbs, and Particles. The 
Examples are on sentences used every day, and indispensable to 
enable the Pupil to speak correctly. 

Cassell's Colloquial French Beader; or, Interestmg 

Narratives in French, for Translation, accompanied by Conversa- 
tional Exercises ; with Grammatical and Idiomatical References to 
** Cassell's Lessons in French,'' the Explanation of the most diffi- 
cult Passages, and a complete Vocabulary. Price 2a« \s^ ^^^^^^ 
coven, 28. 6d. neat cloth. 
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Cassell's Works — Continued.] 

A Series of Lessons in French^ with Bules for IPro- 

nunciation, on an entirely Novel and Simple Plan. Eeprinted, in 
arerised funn, from ** The Working Man's Friend." Piioe^UL^ 
by post, 7d. More than 30,000 copies of this work haTQ been sold. 
The immense sale of this little work shows the estimation in which 
it is held by the public. 

EVERY STUDENT WISHING TO MAKE HIMSELF MASTER OP THE GERMAN 
LANGUAGE SHOULD POSSESS THE FOLLOWING WORKS:— 

Cassell's Oerman Pronouncing Dictionary. In Two 

Parts : — I. German-English, price, in paper covers, Ss. ; cloth 
boards, 58. 6d. II.' English- German, price in paper cover?, Ss. 6d.; 
cloth boards, 48. ; or complete in 1 vol., handsomely bound in cloth, 
98. The grand distinctive feature of this Work is indicated in its 
title. It is a Pronouncing Dictionary ; that is to say, it contains 
the pronunciation, as well as the meanings, of each word. This 
circumstance adds much to its utility, especially for the numerous 
class of Self-educating Students who do not enjoy the benefit of 
oral instruction from a native of Germany. To such persons, and 
to others also, it is a great advantage to see the correct pronuncia- 
tion of every word at a glance, without having to stop to think, or 
being in any danger of mistake. While the insertion of the pro- 
nunciation constitutes a leading feature in this Dictionary, it has 
other excellencies, the aim of the Editor having been to make it 
as practically useful as possible to persons of all classes. Also to 
be had in Numbers at 3d., and Parts at Is. Cases for binding the 
Volume, 9d. each. 

Cassell's Lessons in German. Parts I. and II. Price 

28. each in paper covers, or 2s. 6d. cloth. The two Parts bound 
together, 4s. 6d. Containing a Complete View of the Idioms of 
the Gertnan Language, in a Scries of Easy, Progressive LcssonSy 
by'which the Self-educating Student may learn to read, to speak, 
and to write that Language with the greatest facility. 

Key to the Exercises in Cassell's Lessons in Oerman. 

Paper covers. Is.; cloth. Is. 6d. 

Cassell's Eclectic German Beader : Containing Choice 

Selections from the best German Authors, in Prose and Verse, and 
a complete Vocabulary to the Work ; also, Copious Kefercnces to 
Cassell's " Lessons in German." Price 28. paper oovers, oar 2s. 6d. 
cloth. 

Cassell's Lessons in German Fronnnciation : Consist- 
ing of Easy Extracts from Getmwa. '^ vvVct*. Utvoa Is. paper 
covers, or la. 6d. cloth. 
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8TU0ENT8 WI8HINQ TO ACQUIRE A PERFECT KNOWLEOOE OF LATIN 
WILL FIND THE FOLLOWING WORKS INVALUABLE:— 

CaMell's Latin Dictionary. By J. B. Beabd, D.D., 

and C. Beabd, B.A. In Two Parts : I. Latin-English. Price, in 
paper coyers, 4s.; cloth boards, 5s. II. English-Latin. Price, in 
paper covers, 4s. ; cloth boards, 5s. ; or handsomely bound in 1 vol., 
98. 6d. May also be obtained in Numbers, at 3d., and Parts, at Is. 
each. Oases for binding the complete volume, 9d. This Dictionary 
comprehends every word used by the most eminent Latin writers. 
The meanings of each word are arranged, as far as possible, in their 
etymological order ; and brief illustrative quotations are appended, 
which will afford substantial help to the student Many excel- 
lencies, hitherto characteristic of more voluminous works, have 
been compressed into the space of this Dictionary, without in any 
way sacrificing clearness. 



CaSSell's Lessons in Latin : Being an Elementary Gram- 
mar of the Latin Itanguagp, in a Series of Easy and Progressive 
Lessons ; with numerous Exercises for Translation from English 
into Latin, and Latin into English ; intended especially for those 
who are desirous of learning Latin without a Master. By the Rev. 
J. R. Bbard, D.D. Reprinted from the <* Popular Educator." 
Price 2s. 6d. paper covei*s, or 3s. neat cloth. 

A Key to Cassell's Lessons in Latin: Containing 

Translations of all the Exercises. Price Is. paper covers, or Is. 6d. 
doth. 

Cassell's Latin Grammar. By ProfcsBors E. A. An- 
drews and S. Stoddard. Revised and Corrected. Price 3s. 6d. 
in cloth boards. This Grammar has been put to the test of expe- 
rience, and pronounced by competent judges, who have brought it 
into use, to be a production of superior merit. With such cre- 
dentials in its favour, the work may be safely left to the decision 
of public opinion. 



Cassell's Shilling Edition of First Lessons in Latin. 

By Professors E. A. Andrews and S. Stoddard. Revised and 
Corrected. Price Is. paper covers, or Is. 6d. neat cloth. As a 
cheap and useful Introduction to the Latin Lan^ua^e.^ t.Kx&'^CiX^ 
win bear compariaon with any other ot «l &\m^^ \i<oX.>\x^« 
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Cassell's Works — Continued.^ 

Cassell's Classical libraiy. The Eirst Volume of this 

Work, price Is. 6d. cloth, consists of a Latin Reader, adapted to 
'^Casseirs Latin Grammar;" consisting of Fables, My^ologf, 
Anecdotes of Eminent Men, Boman History, and Ancient Geogia- 
phy ; to which is appended an appropriate Dictionary. Tolume IL 
comprises Latin Exercises, price 2s. neat doth. Volume IIL 
contains the Acts of the Apostles in the original Greek, with copious 
^Notes and a Lexicon, price 2s. 6d. neat doth. 

Cassell's Lessons in Greek: Including a Graxmnar of 

the Language, in Easy and Progressive Lessons, witli numerous 
Exercises for Translating from Greek into English, and from 
English into Greek, &c. &c. By the Bey. J. B. Beabb, D.D. 
Price 3s. 6d. in stiff cover, 4s. in cloth boards. 

Cassell's Lessons in Italian: Being an Elementary 

Grammar of the Language, with numerous Exercises, Italian- 
English and English-Italian, a compendious Vocabulary, && Ac. 
By Charles Tatjsbnau, M.D., of the University of Pavia, and 
Professor of the German and Italian Languages. Price, in stiff 
covers, 3s. ; in cloth boards, 3s. 6d. 



ENGLISH. 

Cassell's English Spelling and Reading Book, 

with upwards of 150 Engravings on Wood. Hie Qrthographied 
Portion of this Spelling- Book is taken, for the most part, fnnn the 
" Elementary Spelling-Book," by Noah Webster, LL.D., of Con- 
necticut, the sale of which, in the United States, has reached One 
Million copies per annum. It includes numerous Exercises in 
Spelling. The Lessons in Beading are suited to tlM Capacitiet of 
Children, and to their giaduul progress in general knowledge, and 
enlivened by appeals to their senses through the medium of Picto- 
rial Bepresentations. Price Is., bound in cloth, 

Cassell's Lessons in English. By J. E. Beabd, D.D. 

In paper covers, 3s. ; in cloth boards, 3s. 6d. This Manual is in- 
tended for the use of Self-educating Students. It contains a 
Practical Grammar, and includes an account of ike facia of the 
language, involving the laws of its construction, and the produeUoM 
of the language, bistorically treated ; thus comprising its literature. 
It abounds with interesting and important explanations and illus- 
trations, imparting a thorough knowledge of the language itself, 
the roots and derivationa of ISkn^W^ ^ai^%^«A^%U «a those mles 
bjr which the language may "be s^o^wi axA'^A\XAii^p»m\Mix^'i^. 
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Cassell's Wobks — Continued.'] 

MATHEMATICS AND ARITHMETICi Ac. 

CASSELL'S EirCLID, 70BT7.EIGHTH THOUSAND. 

The Elements of Oeometry ; or, The First Six Books, 

with the Eleventh and Twelfth, of Euclid. Edited by Professor 
Wallace, A.M., of the Glasgow University, and Collegiate Tutor 
of the University of London. Price Is. stiff covers, or Is. 6d. cloth. 

The Self and Glass Examiner in Euclid : Contain- 
ing the Enunciations of all the Propositions and Corollaries in 
Cassell's Edition. Price 4d., in a convenient size for the pocket. 

Cassell's Elements of Arithmetic: Being a Companion 

to Cassell's "Eudid." Edited by Professor Wallacb, A.M. 
Price Is. stiff covers, or Is. 6d. cloth. 

Key to Cassell's Arithmetic; containing Answers to 
all the Questions in the above Work. Price 4d., in a convenient 
size for the pocket. 

Cassell's Elements of Algebra; or. The Science of 

Quantity. Edited by Professor Wallace, A.M. Price Is. paper 
covers, or Is. 6d. cloth. 

Cassell's Arithmetic for the Yonng : including the 

Science of Numbers by Means of Familiar Objects ; in a series of 
Easy Lessons, with Copious Directions for Teachers. Cloth, Is. 



The Child's Educator; or. Familiar Lessons in nearly 
every branch of Education. Edited by John Cassell. Illustrated 
■with several hundred Engravings. Cloth, Ss. ; with gilt edges, 9s. 

Cassell's Elementary Ceography, for the Tso of 

Schools and Families. This vohime is from the pen of J. G. 
Goodrich, Esq., better known as the original " Peter Parley," 
Author of some of the most entertaining and popular Works that 
have ever been written for the use of children and youth. The 
style is simple and easy ; the descriptions are full and compen- 
dious ; and the maps and other illustrations, neBxlj Ji/fy in num- 
ber, furnish the Pupil with an accurate idea of the position of the 
various countries, and the customs and manners of tha vabaJo^tecsstei* V^ 
One vol 8vo, price 2fl.. 6d., neatly boxm^ 

f . 
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Cabskll's Works — Continued.'] 

CA88ELL'8 EDUCATIONAL COURSE*' 

IN SIX VOLIMES, AS FOLLOWS:— 

Science Popularly Explained. Clotli boards, lettered, 

price 3a. 6d. 

Astronog^pliy ; or, Astronomical Geography, with the 
Use of the Grlobes. This original Work treats of the HeaTenly 
Bodies, and of the Earth as composing one of their number, in a 
series of simple and intelligible Lessons, the object of the Author 
being to make the Work valuable as a book for Kcading as. veil as 
for Study. Price 2s., cloth boards, lettered. 

The English Langfoage in its Elements and Forms, 

with a History of its Origin and Developments. By Wii<ltam C. 
Fowler. This is one of the most complete Works on the Engli&h 
Language ever published. Cloth boards, lettered, price 3s. 6d. 

The Outlines of Botany. By John Scoffebjt, M.B. 

Thb is one of the most interesting and cheapest Works of Uie dass 
ever published, and is profusely Illustrated with Engravings. Price 
2s. 6d., cloth boards, lettered. 

Mathematical Science, its Importance and utility; with 
the best Method of Instruction Explained and Illustrated. Cloth 
boards, lettered, price 2s. 

The Elements of Political Economy. By Fsakcis 

Wayi^axd, D.D. Cloth boards, lettered, price 2s. 



Art Treasures Exhibition. This Work is puhlished 

Weekly in Penny Numbers, each containing Four Speciineiis, 
Masterpieces of the respective Artists, accompanied by Biogra- 
phical and Critical Sketches ; and in Monthly Parts, 6d. eaeh. 

Cassell's Illustrated History of England. The Text 

by William Howitt. Vols. I. and II. of this History for the 
People, price 6s. each, are already published, and it is being con- 
tinued in Penny Weekly Numbers and Monthly Parts. 

Cassell's Illustrated Family Paper. A Journal of 

Entertaining Literature, Fine Arts, and Current Events. iUready 1 
publiabedf 4 yols.n handsome cVoth, 7%. 6d. eoch^ and is being oon- i 
tinued in Penny Weekly Numbeia, oa^'iiLoTi&^i "S«x\ft. I 
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Cassell's Wobks — Continued.^ 

JOHN CASSELL'8 LIBRARY COMPLETE. 

This Series consists of Twenty-six Volumes, 7d. each, in paper covers ; 
or the whole bound in cloth, forming the Complete Library, 198. 6d. ; 
or arranged in a Library Box, with glared front, and lock and key, 
25s. The Works may be had separately, as follows : — 

% 

The History of England. By Eobeet Fehgttson, LL.D. 

In 4 vols., 7d. each, or in 2 double vols., neatly bound in cloth, 
Is. 6d. each ; the whole bound together in 1 thick vol., 3s. 

The object of this History is not merely to exhibit a Record of 
the actions of Kings and Cabinets, but to present a faithful and 
instructive History of the People, with their progress in industrial 
arts and social amelioration. 

A Superior Edition of the above, on extra-sized, fine foolscap 
paper, with a Portrait of the Author on Steel. Price, in cloth 
boards, 3s. 6d. ; elegantly bound, gilt edges, 4s. 

The History of Scotland: its Historical Geography, 
Position and Influence, Contests and Struggles, Intellectual and 
Horal Progress, Civil and Religious Discords, Union with England, 
the Two Great Rebellions, &c &c. By Robert Febguson, LL.B. 
In 2 vols., 7d. each, or 1 double vol., neatly bound in cloth, Is. 6d. 

The History of Ireland, in 3 vols., 7d. each, or the 

8 neatly bound in 1, 28. 3d. From the Earliest Period to the Year 
1852 ; with a Review of the Struggles against English Supremacy, 
from the Revolution to the Union. 

This is pronounced, by competent judges, to be the most im- 
partial History of the Sister Kingdom ever published. 

The History of France^ from the Earliest Period to the 
Present time ; with numerous Portraits. In 3 vols., 7d. each, or 
neatly bound in 1, 2s. 3d. 

The Natural History of Man; or, Popular Chapters on 
Ethnography. By John Kbnnedt, A.M. In 2 vols., 7d. each, or 
neatly bound in 1, Is. 6d. 

The People's Biographical Dictionary. By J. E. 

BuABD^ D.D. 4 vols., 7d. each, or 2 double vols., in cloth, 3s. 

This Work forms a Picture Gallery of Great Men of all Ages 
and Countries, especially of such as have lived within the last 
Century, and by their own efforts raised themselves and benefited 
their species. 
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Casseul'b liiDRABT — Coniinu*d.^ 

The History and Sources of the Greatness of the 

Britiah Empire. By Benjamin Pabsons. In 2 vols., 7d. each, 

or neatly bound in 1, Is. 6d. 

The Country and Climate, the Mixture of the People, our 
Insular Position, National Feuds, Exigencies of our Monarchs, 
Religious and Political Parties and Institutions, Language, &e, 
&c., are all made to pass in review in this volume, together with 
a comparison of the mental and moral condition of the people 
witii Uiose of other countries. 

The Wonders of the Heavens. By Fbedebick S. 

"Williams. "With Diagrams. In 1 vol., 7d. 

This volume contains a Sketch of the History of Astronomical 
Discovery, from the Earliest Times down to the Observations of 
Lord Bosse ; describes the Planetary System, the Cometary 
World, and the Stellar Universe ; discusses the Nebular Hypo- 
tliesis, the Question of the Inhabitation of the Stars, Ssc, Soo. ; 
and points out the connection between the Teachings of Nature 
and of Scripture. 

The History of the Steam Engine^ from the Second 

Century before the Chiistian Era to the time of the Great Exhi- 
bition ; with many Engravings. By Professor Wallagb. 1 toL| 
7d. The last Two "Works bound together, Is. 6d. 

Sailings Over the Globe; or, The Progress of Maritime 
Discovery. [2 vols., 7d. each, or the 2 in 1, Is. 6d. Includ- 
ing the Early Discoveries of the Portuguese ; Voyages of Vasco de 
Grama, Mendcz Pinto, and Magellan ; Eastern Enterprises of the 
English, and First Circumnavigation of the Globe ; the Four Voy- 
ages of Columbus ; Cortez, and the Conquest of Mexico ; Pizarro, 
and the Discovery of Peru, &c. &c. &c. 

Footprints of Travellers in Europe, Asia, Africa^ 

and America. 2 vols., 7d. each ; or the 2 neatly bound in 1, 
Is. 6d. Capel db Brooes's Travels in Norway, Sweden, and 
Lapland ; Lyall's Travels in the Crimea, the Caucasus, and 
Georgia ; Inqlis's Travels in the Tyrol ; Travels among the Tar- 
tars, by the Ambassador of the Pope, and also by ZiviCK and 
ScmLL) Hebeb's Travels in India; Bubnes's Travels in Bok- 
hara, &c, &c. &c. 
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MISCELLANEOUS WORKS. 



lEary Hoiwitt's Illiustrated Libraiy for the Tonng. 

In 1 handsome yolume^ cloth, superbly gilt, 7b. 6d. ; with beautifully 
Coloured Plates, 10s. Also, in 2 vols., each complete in itself, 
elegant paper boards, 4s. each ; cloth, gilt edges, 4s. 6d. ; with 
Coloured Plates, 68. Or, in a Set of 13 Parts, price 6s. 6d., as 
follows : — 



1. Human Habitations. 

2. Hont Blanc and its Climbers. 

3. Serpents and Serpent Charmers. 

4. Waterfowl and Swimming 

Birds. 

6. Monkeys and their Frolics. 

6. Savage Beasts of the Wilder- 
ness. 



7. Moths and Butterflies. 

8. Shells and Corals. 

9. Household Favourites. 

10. Bears; their Haunts and 

Habits. 

11. Peep into the Insect World. 

12. Dogs. 

13. China and the Chinese. 



L 



" We ean eordtallv rcoommend the little book to the attention of parents.*' — 
lUuHraied London Ifewa, 

A number of very fine wood engrsrings .... charmingly illustrated hy 
the attractive and grnphio pen of Mary Howitt, .... one of the most 
pleasing vriters for the young the present day can boast of. The book is beauti- 
fully g^ up, and is well adapted for a present."— Dispatch, 

** It is well adapted to the instruetioii and amusement of young people ; erery 
laddent is told in an artistic manner, and in that earnest style so character' 
ifltic of the mxiiieT.*'— Manchester Examiner and Timet. 

** We know no more charming book, at so cheap a price, wherewith to make 
sparkle the eyes of boy or girl." — Lloyd*a Newspaper. 

The History of the Painters of all Nations. By 

M. Chakles Blano, late " Directeur des Beaux Arts" of France. 
The Illustrations executed under the artistio direction of M. 
Abmbmoaud, of Paris. In one handsome volume, half-roan, royal 
4to, price 30s. 



The Illustrated Exhibitor; or, Eecord of the Indus- 
trial Exhibition in Hyde Park, 1851. Cloth, 7s. 6d. ; handsomely 
gilt, 8a. 

Persons wishing to have an artistic and interesting memorial 
of the Great World's Fair, should purchase this Work immedi- 
ately, only a few copies being left in print. 

St. Leonard; or. The Missionary : A Vision. The scene i 
of the Poem iB laid in India in the do^a i>i KisXi^t \ *^^\!ksstsi ^scSsec^ \ 
death at an auto dafe at Goa. "Pric© ^s. ^^.> Vlxao^ 0^^*^. 
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Miscellaneous Works — Continued.'] 

The Ladies' Drawing-room Book; Containing npwaids 

of Thirty magnificent Engravings, with Sixty-four Pages of appro- 
priate Text Also, 104 Pages of full Directions for working in 
Crochet, Point Lace, Embroidery, &c. ; with Explanatory Sngrar- 
ings, consisting of nearly 100 Patterns in every department of 
Ijadics' Work. Price 10s. 6d., elegant cloth, gilt edges. 

This beautiful work will never be reprinted, and but t very 
few copies remain in print. 

Daniel Webster's Great Orations and Senatorial 

Speeches ; comprising his Eulogies on Adams and Jefferson ; Ora- 
tions on the First Settlement of New England ; on the Bunker-Hill 
Monument ; and his Reply to Hayno on the Sale of Public Lands, 
&c. With a beautifully-engraved Portrait of Mr. Webster. Price 
2d., in handsome cloth boards. 

The Balance of Beauty; or, The Lost Image Be- 

stored. By Jane Kennedy, Author of ** Sketches of Oharacter,** 
"Julian," "Young Maids and Old Maids," "Things New and 
Old," &c. Price 3s. 6d., neatly bound in cloth. 

" Mira Kennedy may take it for granted that those who judge purely upon the 
merits of her literary performances, and with thorotiirii impartiality, wflldo her 
the jastice to inform the public thnt her last tale shows abundant proofli of derer- 
nees, a shrewd appreciation of character, and an earnest disposition to be useftil 
for the promotion of sound learning und accurate religions training. We hare 
come to this conclusion after a careful perusal of * The Balance of Beauty/ and 
have much pleasure in recording such an opinion of its mcritB."'— IfVi^ 
Me$$enger. 

Lionel Fitzgibbon and bis Parrot. Illustrated. By 

the Author of "The Bslance of Beauty," &o. A nioe Pftsent 
for Boys and Girls. Price 3s. 6d., cloth gilt. 

The Book and its Story; a Narrative for the Tonng. 

By L. N. B., dedicated to the British and Foreign Bible Society, 
with an Introductory Preface by the Rev. T. Phillips, Jubilee 
Secretary. £leycnth Edition, on fine pap^r, with a new Plate, ^ The 
First Reading of the Bible in Old St. Paul's," engraved expressly 
for this edition. Crown 8vo, cloth, price 4s. 

Tbe Book and its Story, in tbe French Language, 

having been issued by the Soci^te des Livres Religeux it Toulouse, 
the Publishers of the English Edition have imported a quantity for 
the use of Schools, and Students of the French Language. Price 4s. 

The Book and its Story. Tenth and People's Edition. 
Sixty-fourth Thousand. Pnc© 1%. "m ^^^x boards or limp cloth ; 
23. 6d, cloth boards*, ditto, gCLt e^^^a, ^^.\\l%5l^asi\sv<^'^\s««a!^.xx^ 
morocco, 8s. 



\ 



\^, Tftixd %«w:«^ wat 



W. KENT AND CO. 8 CATALOGUE. 37 



Miscellaneous Works — Continued.^ 

Kraioirs of the Queens of Prussia. By Emma Willsher 

Atkinson. This work is especially to include tho period between 
1701, the date of Frederic the Firat's assumption of the title of 
King, and the present time, and is intended to describe the lires, 
and as much as can be ascertained of the private history of the six 
Princesses who bore the titles of Queens of Prussia during that 
period, beginning with — 

1. Sophia Charlotte of Hanover, the first Queen of Prussia, and 
second wife of Frederic I. 

2. Sophia Louisa of Mecklenburg-Schwerin, third wife of Frederic. 

3. Sophia Dorothea of Hanover, daughter of George I. of Eng- 
land, and wife of Frederic William I. 

4. Elizabeth Christina of firunswick-Beycm, wife of Frederic II. 
(the Great.) 

5. Louisa of Hesse Darmstadt, second wife of Frederic William 
II. Also a notice of his divorced wife, the Electoral Princess 
Elizabeth Ulrica of Brunswick. 

6. Louisa of Mecklenburg-Strelitz, wife of Frederic William III. 

The work is to commence with an Introductory Chapter, com- 
prising a sketch of Prussian character, a few notices of the Elec- 
tresses of Brandenburg, and a short review of those historical 
events which immediately influenced the social state of Prussia 
daring the period treated of. The materials will all be drawn from 
foreign, principally German, sources, and as much as possible from 
the memoirs of contemporary writers. Demy 8vo, price 10s. 6d. 
N€€arhf ready, 

EjiigM's (Charles) Store of Knowledge for all Headers. 

A Collection of Treatises on various Departments of Knowledge. 
"By several Authors. (Will shortly bo published.) The scries will 
include the following : — 



Shaknere and his Writings. By Charles 

Koifht. 
life OK Napoleon Bonaparte. By Andre 

Vienssenx. 
Baihrays. By John Tatam Stanesby. 
History of the Corn Taws. By J. C. 

FlaU. 
Hie Imperial Parliament. By Thomas 

Bntkine May. 
The Post-Offlee. 
DiMite and Petrarch. By Andre Vieus- 



Commeroia! Intercourse with China. 
Asia. By Carl Ritter and others. 
The Horse. By William Touutt. 
National Debt and Funding System. 
The Mineral Kingdom. 
The Dairy. 

The Old English Ballads. 
Schools. By the Kev. Dr. Beard. 
Grammar Schools. By George Long. 
Europe. 

The Military Life of the Duke of Wel- 
lington. By Andre Yieusseux. 



/ 



Health for the Million and Manual for the Toilette, with 
Hints on the Physical I'raining of Children, and the Treatment of 
InTalids and Old Age ; also the Means of Averting the Noxious 
Agents in general use in tho principal Arts and Trades. E^ ''^yr^s., 
Josms, F.8,A., Author of »♦ How to "ML^SLeTlQm^^^^^^" ^^^- 
cloth, 
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TREATISES ON THE ROBERTSONIAN METHOD. 



German Without a Master. Sixth Edition. A Course 
of Lessons in the German Language. FIRST SERIES: Containing 
Introductory Exercises in Reading, Writing, and Speaking Geb- 
MAN, as well as a simplified Method of Declining the Nouns, never 
before published ; together with full. Instructions for the Guidance 
of the Learner in pronouncing the Language. Price 23. 

SECOND SERIES : Containing Advanced Ezercises in Rbadino, 
"Wkitino, and Speaking Gekmam ; together with Rifles for Con- 
jugating the Verbs, and Directions for making use of the Oxbkan 
W KITTEN Characier. Pricc 2s. 

THIRD SERIES : Containing Concluding Exercises in Rbadino, 
Writing, and Speaking German; and Directions for the Learner 
in continuing the Study of the Language. Price 2s. 

The whole Course of Eighteen Lessons may be had, neatly bound in 
doth, lettered, price 7s. 6d. 

Prencli Without a Master. Rftietli Thousand. A 

Course of Lessons in the French Language. Containing an Explana- 
tion of the chief Idiomatic Difficulties of the Language, a Practical 
Introduction to French Conversation, and a complete Treatise on 
the Pronunciation. Intended for the Use of Persons studying the 
Language without the aid of a Teacher. Price 2s.y or neatly l^und 
in cloth, 2s. 6d. 

Spanish Without a Master. Fourth Edition. A Course 
of Les.sons in the Spanish Language : Containing, a General View of 
the Construction, of the Language, together with a Practical Ex- 
position of the Pronunciation. For the Use of Persons 8tud3ring 
the Language without a Master. Price 2s., or neatly bound in 
cloth, 2s. 6d. 

Latin Without a Master. New Edition. A Course 
of Lessons in the Latin Language : Containing a General View of 
the Structure of the Language, Exercises in Reading and Speaking 
Latin, together with a complete Treatise on the Modem En^im 
Pronunciation of the Language. Price 2s., or bound in cloth, 28. 6d. 

Italian Without a Master. A Course of LeBsons in 

the Italian Language* Price 2s. 

Sngliah Without a ULtifiitot* k ^ovs^^^ <^i ijARo^oua 

in the English Language. Price 'l^. 
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NEW ILLUSTRATED WORKS, 



The Loves of the Poets; or, Portraits of Ideal Beauty: 
being a series of original S teel Engravings, drawn by the most eminent 
Artists, and engraved by Mote, with Illustrative Text by Tbnny- 
sox, "WoBDSWORTH, ctc. Dcmy 4to, richly ornamented, 21s. plain ; 
42s. coloured. 

The Miller's Daughter. By Alfred Tennyson. IUus- 
trated with Seventeen Steel Engravings, drawn by A. L. Bond, and 
engraved bv Motb. With a Portrait of the Author. Small 4to, 
handsome cloth binding, 168. ; morocco, 24s. 

The Fables of iEsop and Others. Translated into 

Human Nature,with Twenty-five humorous Illustrations by Charles 
H. Bbnnett, author of " Shadows.'' Small 4to, ornamental boards, 
6s. plain ; 10s. 6d. coloured. 

"A more amiasing, and eke a more instmctiye Trork, it is not easy to imagine." 
~- Observer, 

Christmas with the Poets: A Collection of English 
Poetry relating to the Festival of Christmas. Upwards of Fifty 
Engravings from Drawings by Bibxet Foster, and numerous 
Initial Letters and Borders printed in gold. Now Edition, with 
additional Emliollishments, super-royal Svo^ ivM'^ Wyx^^ ^v^^.\ 
morocco, 85a, 
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Illustbateo Wobk* — ContinueJ.'] 

Merry Pictures by Comic Hands; being a Collectioii 

of Humorous Designs by Phiz, Crowquill, Doyle, Lsxch, MsiL- 
sowB, HiNB, etc., with Blustratiye Text. OUoDg folio, handsome 
cover by Crowquill, 12s. 

ICilton's L' Allegro and II Fenseroso': witb upwards of 

Thirty Illustrations, drawn and etched bj Bibxet Foster. The 
text printed in red. St^v-royal'Syo, nen^lonnd, 21s. ; morocco, 
3l8. 6d. 

" Altogethmr ona^fte haBcbonest and most beautiftil baoks whieh has come 
under our aotioe ; it tdaierTM a place on every dr»wiiifdEaom tBWm/*-^Moniinff 
Fort. 

Bhymes and Bmmddayes in Prate cf a Country 

Life, by Poets of Many Lands. Adorned am almeet ewf page 
with Pioturea \j AmtssmuLt Absolon, DmvoAH, BonesoK, FoarxB, 
GooDALL, HuLMB, F. Tatler, and Weir. Second Editicm, sfuare 
'^ Syo, bound in the ancient fashion and rielily ornamented, 21s. ; 
morocco, 31s. 6d. 

LongfelleVs Poetical Works, Illnstrated. New and 

Enlarged Edition. Including " Evangeline," " Voices of the 
Night," "Seaside and Fireside," "The Golden Legend," and 
other Poems. With One Hundred and Seventy Engravings on 
Wood, from Designs by Birket Foster, Jane E. Hay, and John 
Gilbert. Grown 6vo, 21s. cloth ; 30s. morocco. 

" Evangeline," separately, 10s. 6d. cloth ; 16s. morocco. 
"Voices of the Night," "Seaside," &c., 15s. cloth; 21s. morocco. 

Longfellow's Kavanagh. With Thirty-nine ninstrations 
by BiRKET Foster. Crown 8vo, 10s. 6d. cloth; 16s. morocco. 

** In this work Mr. Foster has more than supplied the requirements of the 
most fastidious, and his exquisite engravings, illustrative of suoh a atory, are 
very like gilding refined gold. ' — Court Circular.- 

Longfellow's Hyperion, Illustrated. With nearly One 

Hundred Engravings of the Scenery of the Romance, from Original 
Drawings of the actual localities, by Birket Foster. Crown 8vo, 
21s. cloth ; 30s. morocco. 

Longfellow's (rolden Legend^ Illnstrated. A New 

and Eevised Edition, with numerous Alterations and Notes by the 
Author. Illustrated by Birxet Foster. Crown Syo, 12s. doth ; 
21s. morocco. 

% * For other Editions of LoBgfeV\oVa'^ot'k^ t»a^^JU6^^ %3eA.\^. 
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INDEX. 



PAOB 

Acting Charades 10 

Algebra (Cassell's) 81 

Architeotural Works 7 

Arithmetic (Cassell's) ..... 31 

- - for the Young .... 81 
Arnold's (Edwin) Poems .... 9 

Astronography 82 

Balance of Beauty 86 

Ball Room Pollux 11 

'■ Preceptor 11 

Bcattie and Collius 5 

Btrtie's Indestructible Books . . 22 

Bible Gallery 4 

Women of the 4 

Bingley's Tales 21 

Biographical Dictionary .... 83 

Boat (The) and the Carayan . . i 19 

Book and its Story 86 

of the Months 24 

Boewell's Johnson 24 

Botany, The Outlines of .... 82 

Boyhood of Great Men 6 

Boy Princes 6 

Boy's Own Book 19 

. Treasury , . 20 

Brandon's Architectural Works . 7 

British Empire, Greatness of the . 84 

Banyan's Pilgrim's Progress • . 8 

Byron Beauties . 8 

Illustrated 3 

Capem's Poems 10 

Cassell's Educational Works ... 26 

CheeTer's Whaleman' s Adventures . 20 

Childs' Drawing Books 23 

Child's First Lesson Book . ... 20 

Christian Graces in Olden Time . 3 

Christmas with the Poets .... 1 

Classical Library 80 

Colling's Gothic Architecture . . 8 

'■ — : Ornament ... 8 

Comic Works 14 

Almanack 14 

Comical Creatures from Wurtem- 

burg *...15 

■ ■ People 15 

Story Books 22 

Cottage Gardener's Dictionary . . 25 

Cowper's Poems 5 

19 

14 

21 

7 

10 
27 
28 
23 
13 



Craeker Bon-Bon for Christmas . 
Cropland's Memorable Women . . 
Cruikshank's (Geo.) Works . . . 

Fairy Library. 

Cariosities of Modern Trarel . . . 

Dale's Poems 

De Lokne'S French Manual . . . 
Dibdin's Water Colours . . . • 

Easy Drawing Book . . 

IHetimuaieB 



PAOK 

Domestic Architecture 8 

Hints M 

Drawing Books 23 

Edgar's Boyhood of Great Men . . 18 

Footprints of Famous Men 18 

Boy Princes 28 

History for Boys .... 18 



Educator, The Popular 

BibUcal 

Historical . 



26 
26 



—The Childs 81 

Emma de Lissau 20 

England, Cassell's History of . . 82 

History of 83 

Englith without a Master .... 88 

Cassell's Lessons in ... SO 



{1^^ Language, its Ele- 
ments and Form 32 

Etiquette for the Ladies .... 11 

— Gentlemen .... 11 

of Courtship 11 



Euclid, Symbolical 24 

Cassell's 31 

16 
6 
84 
28 
27 
27 
18 
83 
81 



Fables of iBsop 

Footprints of Famous Men . . . 

Footprints of Travellers . . . . 

Ford's Easy Lessons in Landscape . 

French, Cassell's Lessons in . . . 

Dictionary, Cassell's . , , 

Miniature . . 



Dictionary (Cassell) 
- without a Master . 



without a Master 

France, The History of 

Games for Christinas 10 

Geography, Cassell's Elementary . 81 
German, Cassell's Lessons in . . 28 
'^* •• cyfCasseU) . . 28 
.88 
Glennys Handbook to Flower-garden 25 

Catechism of Gardening , 25 

Gkirden Almanac ... 25 

Glossary of Architecture 

Goldsmith's Works 24 

Graces, Gallery of the 4 

Greek, Casselrs Lessons in ... 30 
Grimm's Household Stories ... 19 
Guizot's Toung Student .... 20 
Gutch's Scientific Pocket Book . . 12 
Handbdok of Pencil Drawing . . 23 
Harding's Drawing Books . . 8,23 

PortfoUo 23 

21 
21 
37 
8 
4 
19 



Harry's Ladder to Learning 

Book of Poetry. . 

Health for the Million . • 
Heath's Keepsake . . . 

Waverley Gallery 

Heroes of Asgard 
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IiTDEX — Continued, 

Herrey's Meditations 
Hiitory for Boys . . 
Home Lesson Books . 
• Story Books 



>ry 1 
How to make Home Happy 
Howitfs Library for the Young 
Humphreys' British Coins . . 
Indestructible Lesson Books . 
Pleasure Books 
Introd. to Gothic Architecture 
Ireland, the History of. . 
Italian, Cassell's Lessons in 

— without a Master . 
Julien's (Mons.) Studies of Heads 
Johnson's Lives of the Poets . . 

Human Figure 

Keepsake (The) 

King*s Interest Tables . . . 
Knight's Store of Knowledge 
Ladies' Drawing- Uoom Book 
Language of Flowers . . . 
Latin, Cassell's Lessons in . 
———Dictionary (Cassell's) . 

Without a Master . . 

Lectures on the Great Exhibition 
Lionel Fitzgibbon . 
Little Boy's Own Book 
Marys Books 



- Treasury . 

- Lesson Book 



Longfellow's Poems . 

— ^-^— Hyperion . . , 

.— Golden Legend . 

— — Kavanagh . . 

Prose Works . 

- Song of Hiawatha 



Loves of the Poets 
Maoka^s (Charles) Egeria 

• Town Lyrics 



YAOS 

. 24 

. 6 

. 22 

. 22 

• 24 

. 83 

. 8 

. 22 

. 22 



. 33 

. 3C 
. SB 
. 28 
. 24 
. 28 
. 3 
. 24 
. 37 
. 86 
4,11 
. 29 
. 29 
. 88 
. 12 
. 86 
. 19 
. 21 
. 21 
. 21 
.2, 9 

2 
2,9 

2 
. 10 



Man, The Natural History of 
Manuals of Instmotion. . . 
Massey's fG.) Babe Christabel 

Craigcrook Castle ... 9 

Mathematical Boienee . . • .81,32 

Mayhew's Acting Charades ... 10 

Peasant^Boy Philosopher 18 

Sandboys' Adventures , 16 

Wonders of Science . . 18 

Memoirs of the Queens of Prussia . 87 

Men of the Time 5 

Merry Pictures 2 

MiaandCharUe 19 

MiUer's Daughter 1 

MiUer's (T.) Poems for Children . 21 

Milton's Poetical Works .... 4 

—^ L' Allegro and UPenseroso 2 

Museum of Painting and Sculpture 4 

Musgrave's Ramble in Normandy . 7 

Ogleby '8 Adventures 15 

Oidbuok's Adventures 15 

FiUnters (The) ot All Nations, Hte- 



PAOK 

Puioramie View of Palestine . . 24 

Parlour Mayio 20 

PeUatt on Glass.making .... 4 
Phillips's Etchings of Familiar Life 23 

Playmate (The) 20 

Poetry of the Year 3 

Political Economy 32 

Proufs (Sam.) Elementary Drawing 23 
Queens of Prussia, Memoirs of the . 37 

Raffaelle>s Cartoons 8 

Reids (Capt. M.) Desert Home . . 17 

: Boy Hunters . . 17 

Young Voyageurs 17 

Forest ExUes . . 17 

Bush-Boys ... 17 

Young Yagers . 17 

Heynard the Fox 20 

Rhymes and Roundelayes ... 2 

Rival (The) Kings 19 

Robinson Crusoe 11 

Romance of Modem Travel ... 7 

Round Games 10 

Sailings over the Globe .... 84 

St. Leonard 35 

Science Popularly Explaiucd ... 82 
Scotland, The History of .... 33 

Scott's Poems . 5 

Shadows 11,15 

Shakspeare, Concordance to ... 37 

■ Heroines 3 

Sharpe's Diamond Dictionary . . 13 
Shillmg's Worth of Sense. ... 11 

Sidney Grey 19 

Smith's (Alex.) Poems (9 

Sonnets on the War 9 

Southey's Life of Nelson ... 6,19 
Spanish without a Master .... 88 
Spelling Book (Cassell's) .... SO 
Steam Eneine, The History of the . S4 

Store of Knowledge 87 

Suggestions in Design 12 

Sutcliffe's Drawing Book of Horses 23 
Taylor's (JeffO Young Islanders . 20 
Tennyson's Miller's Daughter . . 1 

Thomson's Seasons 5 

Timbs's Curiosities of London . . 16 

Curiosities of England . . 16 

Popular Errors 16 

School Days of Eminent Men 16 

Things Not Generally Known 16 

Waverley Gallery 4 

Weather Book, the 11 

Webster (Daniel) Orations ... 36 
Webster's Quarto Dictionaries . . 18 

Smaller Dictionary . 18 

Winkles's English Cathedrals . . 8 

Women of the Bible 4 

Wonders of Travel 7 

of the Heavens .... 84 



Worsley's Little Drawing Book . . 23 
Year Book of FacU 12 
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aiftertisetnentt. 



BANK OF DEPOSIT. 

3, PALL MALL EAST, LONDON, S.W. 



ESTABLISHBD A.D. 1844. 



PARTIES desirous of INVESTING MONEY are requested 
to examine the Plan of the BANK OF DEPOSIT, which differs 
materially from that of ordinary Banks in the mode of investing 
Capital — ^Ultimate profit and security being the main objects 
re^trded, the Board of Management principally employ their Funds 
in Loans upon vested Life Interests and other similar securities, 
and in the purchase of well-secured Reversions, a class of securities 
which, although not immediately convertible, it is well known 
yields the greatest amount of profit, combined with the most perfect 
safety. 

BATE OF DTTEBEST. 

The present rate of Interest is five per cent, per anwamj payable 
half-yearly; and the Board of Management covfidently anticipate 
that a ca/refut and jvdicious selection from secv/rities of the above 
description toUl enable them to contvnue this rate to the Depositors. 

DEPOSIT ACCOUNTS. 

Money is received daily^ between the hours of Ten and Foub 
o'clock. Investment Accounts may be opened with capital of any 
amount, and increased from time to time, at the convenience of 

A Stock Voucher, signed by two Directors, is given for each sum 
deposited. 

DlVlDEHi). 

The Dividends are due and payable in Jamiary and July on the 
amount standing in the name of the Depositor on the 30th of 
June and 31st of December, and for the convenience of parties 
residing at a distance, may be received at the Branch Ofiices, or 
through Ck)untry Bankers. 

PETER MORRISON, Managing Director. 



Prospectuses and Forms for opmm^ Accowwt% %cat Jt^fc w^ wp^KaoxKm^*. 



subkabhtb and subie&raheah 
ELECTRIC TELEGRAPH WIRES, 

nrSTJLATED WITH OTJTTA FEBCHA. 



FS&rsoT ZNSuxiATZoar. 



THE aUTTA PERCHA COMPANY are enabled, by 
means of their imOToved machinery, in the double covering of 
copper wire with Guttapercha, to secure perfect insulation for Tele- 
gtaphio purposes. 

Ijie insulated wires used in the following submarine cables wero 
manufjMstured by this Company : — 

DOVEB Aim GaIAIS . . SXTBMABINE CaBLB. 

doykb and ostbnd „ 

donaqhadee and poetpatbick ,, 

Obeobdness and The Haqtje ,, 

SfEZZIA and COBfiICA ,, 

COBfiICA AND SaBDINIA „ 

Sabdinia and Afbioa ,, 

Caguabi and Malta „ 

Malta and Cobpu „ 

Yabna and Balaklaya „ 

Cape Hay and Gape Bbeton ,, 



The Gutta Fercha Company desire to draw the attention of Tele- 
mpluo Engineers to the successful application of the double ooTered 
Gutta Percha insulated wires for Undebgbound Teleobafhs. 
Several thousands of miles of such wire are now in successful opera- 
tion in Great Britain and Ireland. 



Every variety of Outta Feroha Artieles, radi as ICll Bandf , 
Talnng, Soles, Sheet Fnmp Backets, Fire Backets, Bosses, JJidon. 
Joints, Flasks, Bottles, Bowls, Chamber Vessels, Toilet Trays, 
Cortain Bings, Galvanie Batteries, Talbotype Trays, ^ fto., 
maaa&otared by the Oatta Fereha Company, and sold by their 
Wholesale Dealers in Town and Country. 

THE CUTTA PERCHA COMPANY, 

18, Wharf B^aSL, Citj "aft^ft^lisst^^wjL. 



%mtB ^nt %BsviXMtt Compng. 



CAVXTA&, QVAftVaS OV A MO&KXOir. 



CHIEF OFFICES: 

32; IiUDaATB-HILIij IiONDON. 



FIRE DEPARTMENT. 

Every description of Fire Insarances are granted by this Company. 

PLATE CLASS DEPARTMENT. 

Plate and other Glass insured against accidental breakage. 
Losses made good with promptitade and liberality. 

ACCIDENTAL DEATH DEPARTMENT. 

A fixed sum of £1000 in case of fatal accident, with compensation 
at the rate of £5 Bs. weekly, and an allowance for medical e^roenses 
in addition in case of non.£Ektal (uscideni^ can be secured by an 
annual premium of £2 28., or by a single payment of £20^ by the 
Gentry^ Bankers^ Merchants, Commercial Men^ and others of a 
similar class. 

A fixed sum of £500 in case of fiEital accident, with compensation 
at the rate of £2 28. weekly, and an allowance for medical expenses 
in addition in case of non-£Ektal acdd-erU, can be secured by an an- 
nual premium of £2, or by a single payment of £20, by GiTil Engi- 
neers, Carpenters, Masons, Working Tradesmen, Licensed Vic- 
tuallers, and others of a similar class. 

A fixed sum of £250 in case of fatal accident, with compensation 
at the rate of £1 Is. weekly, and an allowance for medical expenses 
in addition in case of non-fatal accident, can be secured by an annual 
premium of £2 58., or by a single payment of £22 10«., by Miners, 
Colliers, Slaters, and others of a similar class. 

Other amounts in proportion. 

Total loss of sight in case of accident entitles the policy holder to 
the full amount insured. 

The loss of a limb to one- half the amount insured. 

For full particulars see Prospectus. 

Active Agents required in places where the Company is not 
already represented. Applications, with references, to be made to 



THE SCOniSH PROVIDEIT IHSTITUTIOI. 

HEAD OITICE : 

14, ST. ASTDBEW SaUABE, EDlUBUltaH. 

LONDON BRANCH: 

66, GBACECHUECH STBEET, CIT7. 



THE SCOTTISH PBDVIDENT INSTITUTION is the only 
Office in which the adyantagea of Mutual Assurance can be obtained at 
Moderate Premiums. The Assutm are at the same time exempt fircnn personal 
liability. 

In many Offices (including even some of the older Mutual Offices), Assurers 
are oflfored ihe choice of a moderate scale of Premiums, without any claim to 
share in the Profits— or of a ris^t to participate in these, at an exoesaive rate of 
Premium. Assurers with the doottish Pbotideivt iKsnnrTioir are the sole 
recipients of the Profits, and at rates of Premium equally moderate with those 
of the Non-partieipaHng Scale of other Offices. 

The Weolb Psovitb belone to the Members, and attention is invited to the 
principle on which they are allocated^ as at once safe, equitable, and peculiar^ 
fayountble to good lives. Already Policies originally for £1000, which have 
come within the participating dass, have been inoreasea to £1200 or £1600. 

Above 8600 Policies have been issued, assuring £3,760,000. 

Beports of the Annual Meetings, and every Ciformation. may be obtained on 
application at the Head Office in Edinburgh, from any of the Agents, or at 

Tlie Kondon Branob, 66, Oraoeobarob Street, City- 

JAMES WAT80K, Manager. 

GBOBGE GRANT, London Agent and Secretary. 

WRITING, BOOK-KEEPING, &c. 

PERSONS of 
any age, however 
bad their writing, 
nwr, in EIGHT 
LESSONS, acquire 
permanently an ele- 
gant and flowing 
Style of PenmanBhip, 
adapted either to 
professional pursoits 
or private correspon- 
dence. Arithmetio on 
a method requiring only one-third the time usually requisite. Book- 
keeping, as practised in the Grovemment, Banking, and Merchants' 
Offices ; Short-hand, &c. For terms, &c., apply to Mr. SMABT, 
at the Institution, 5, Piccadilly (between the Haymarket and Begent 
Circus), removed from New- street, Covent-garden. 

<* Calculated to work miracles in pennumship."— JSra. '* A correct and appKOved 
method of instrootion."— lf<>sra«MM o/ Seienoe. ** A vast improvement upon any 
former system."— Xoiuloii Jowmdl qf Commeree. 

%* CAUTiO]ir,—''No connexion with parties trayelling in the provinces, aawnming 
the name, copying the advertiBements, &o., oilfix.^TuiiLkSB. %tf^a.T> wboae only 
addreaaiB-^^o. S, PlcoadlUy* Ue«©iit Ctecoa^l-wuaswk. 
ESTABLISHED TJFWKBM 015 7a.X«Aaa, 
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BY JOHN TIMES, F.S.A. 

^ IHIBTT-ONE TKARS EDITOR OF " TH^ ARCANA. OF SOIBNOB AITD ARTS," AND 
"THE YEAR-BOOK OF FACTS." 

GREAT MEN AT SCHOOL. 



SCHOOL-DAYS OF EMINENT 
MEN: 

Wttii Sketcifri 0f ti|e yr0gmi 0f micatton in CngUnlr, frinn ti|r Vtigit 

0f JitoB ^Ifi^^^ ^ ^^ ^f ^^^i< Victoria ; 
Anecdotic Memoirs of the School and College Days of the most 
celebrated British Heroes and Statesmen, Philosophers and Poets, 
Artists, Inventors, and Discoverers, <fec. With Fifteen Elustrations, 

[Nearly ready* 



CURIOSITIES OF SCIENCE. 



♦#* This Work, the result of many years* observation and re- 
search, by the Editor of " The Arcana of Science," and " The Tear- 
Book of Facts," will form one of the Author's volumes of the Popu- 
lar Series entitled ^'Thihos itot aEKi&ALLT Eirowv vaxiliablt 
EZPLAINBD." ^lu ^ef^toiAww* 

KENT AND CO. (lato EOCKra\ Y\SSKi ^^^ 



THINGS NO T GENERA LLY KNOWN. 

fnth Froutupiect and Vignette, price S*. 6d. 

CURIOSITIES OF HISTORY, 

"A cabinet volume, by Mr. Timbs" (says the Leader for Feb. 7, 1857), "is well 
stored, well arranged, pleasant to read, useful to consult— a book of historical va- 
rieties. It contains a multitude of historical elucidations, neatly stated, and judi- 
ciously grouped. Who wtu the Man with the Iron Mask? is a tea-table question 
of the commonest occurrence. Take down Timbe. Matthioli, the Mantudn Senator, 
imprisoned for having deceived Louis XIY. What was the story of Essex and 
Queen Elizabeth's ring? In Timbe you find it explained, clearly enough, that 
the whole story, the Countess of Nottingham's treachery included, is as fanci- 
ful as ' Midsummer-Night's Dream.' Also, that Wolsey is by no means proved to 
have been the son of a butcher. Also, that Jane Shore did not perish of hunger, 
or givt a name to Skoreditch; that Clarenee was not drowned in malmsey; that 
Joan of Arc was alive eight years after history says she was burned,— history fixing 
1431 as the date of her martyrdom, whereas, in 1439, she received a public reward 
from the Council of Rouen." _^_^ 

Hie following are a few of the more 

History of the Holy Cross.. 

The Seven Wise Men of Greece. 

Wooden Horse at the Siege of Troy. 

The Olympic Games. 

The •• Wooden Wall" of Athens. 

Xenophon and the 10,000. 

•• As rich as Croesus." 

Alexander and Diogenes. 

The Story of Nineveh. 

How Babylon fell. 

Cssar passing the Rubieon. 

Caligula and his Horse. 

Kero's Golden House. 

" The Tearless Battle." 

Camillus and Wellington. 

How Dido founded Carthage. 

How Hannibal eat through the Alps 

with Vinegar. 
The Brazen Bull of Phalaris. 
The Sword of Damocles. 
The Ear of Dionvsiut. 
The Augean Stable. 
Argus and his 100 Eyes. 
The Sibylline Books. 
Sisyphus and Tantalus. 
Argonauts and Golden Fleece. 
*' The Pillars of Hercules." 
Tamerlane's Iron Cage. 
The Baycux Tapestry. 
Origin of Magna Charta. 
Queen Eleanor's Crosses. 
How Wolsey won his Way. 
" Jelly- Pardons" of Boston. 
The Gunpowder Plot. 
Riddle of the Sphinx. 
Qreek Kalends. 



characterUHc Articles in this Worh, 

The Buskin and Sock. 

Cynics, Stoics, and Epicureans. 

** Begin at the Beginning." 

The Vicar of Bray. 

Mrs. Partington and her Mop. 

The Seven Ages of Man. 

Columbus and the Egg. 

" The Golden Ass." 

** Every Man has his Price." 

The Roll of Battel Abbey. 

Collar of SS. 

Household Badges. 

Cap of Liberty and Britannia. 

The Pope's Bull. 

Turkish Crescent. 

Laws of Solon and Draeo. 

Ostracism of the Greeks. 

Pandects and Institutes of Justinian. 

The Code Napoleon. 

Archery Tenures and Witchcraft Laws. 

Earliest Money. 

Dauphin of France. 

Claim of the Kings of England to the 

Crown of France. 
The Coronation Stone and Champion. 
Birthplace of Homer. 
Was Belisarius Blind ? 
Who was Robin Hood ? 
Popular Errors as to Richard III. 
Jane Shore, her true History. 
The Red and White Roses. 
Was Wolsey a Butcher's Son? 
The Ring sent by Queen Elizabeth to 

the Eirl ef Essex. 
Who was the Man in the Iron Mask ? 
Utopian Schemes, &c. &c. 



KENT AND CO. ^latis ^00\X^^^^^"S.^'^ ^T«:ee^. 
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THINGS NOT GENERALLY KNOWN 



Witk Frontitpiece and Vignette, price S*. 6d. 

POPULAR ERRORS 

ffiiplatnelK anlK {lIuieltratrtK. 

Iv this Work the Author takes for his text-book the Vulgar and Ccminon Errort 
wxitten by the learned 8ih Thomas BaowKX ; and by bringing the infonnatiun 
down to the present state of knowledge is enabled to correct several hundred 
Errors of every-day occurrence, and thus produce a book of agreeable novelty, 
ntional. curiosity, aud amusing research, especially upon subjects of Domestic 
intcieat.' 

Thejbllomng are a few of the more characteristic Articles in this Work. 




Man not made from Clay. 

" That a Man hath one Rib less than a 
Woman." 

Action of the Pulse. 

Blackness of the Negro. 

Seeing with the Fingers. 

'* That a Man weighs more before than 
after Dinner." 

Suicides in November. 

"That every Poison hath its Anti- 
dote." 

Danger from Copper Saucepans. 

"The Lightness before Death." 

Uncertain Signs of Death. 

History of Giants. 

Death of the Beetle and the Giant. 

What is " the Thunderbolt?" 

Earthquakes in England. 

Absurd Notions Universal. 

What is the worth of Experience f 

Doctrines of Chance. 

Excuses for not relieving the Poor. 

Historical Account of the Curfew. 

When did the Century begin ? 

Queen Anne's Farthing and Light 
Gtiineas. 

Books to be thrown into the Fire. 

Perpetual Motion Seekers. 

Benefits of Astrology. 

Noah's Ark and Great Steamships. 

The First English Newspaper. 

The Sun extinguishing the Fire. 

Distinction of Green and Black Tea. 

" Soy made from Black Beetles." 

Who are the Gipsies ? 

Beeftaters and Cockneys. 

£1 Dorado of Sir Walter Baleigh. 

The Whale not a Fish. 



Cuckoo-spit, Pigeons' Milk, and Croco- 
dile Tears. 

What becomes of Swallows in Winter ? 

The Pelican feeding her Young. 

** l*hat the Ostrich digesteth Iron." 

Providence of the Ant. 

The Phoenix, the Unicom, Griffins, 
Dragons, the Mermaid, and the Great 
Sea-Serpent. 

That the Vine is nourished by Blood. 

Cutting Timber by the Moon. 

Omens and Death-Tokens. 

Sailors' Omens, and Spectre Ships. " 

Arguments against Gho^t Stories. 

Lot's Wife, and the Ill-luck of Looking 
Back. 

Amulets and Crj'stal. 

Looking-glass Omens. . 

What was " the Philosopher's Stone ?" 

The Falling of Salt. 

Spots in the Nails. 

The Death- Watch and the Death's Head 
Moth. 

Owl and Raven Omens. 

Story of the Mandrake. 

Fairy Rings and Will-o'-the-Wisp. 

Absurdities in Medicine. 

The End of the World Foretold. 

Destruction ot the World by a Comet. 

The Divining Bod.— Talismanic Keys. 

Table-Turning and Mormonism. 

Hare, Fox, and Cuckoo Omens. 

Belief in Wiichcraft. 

Erroneous and Obsolete Laws. 

Superstitious Customs. 

Nursery Mistakes and Superstitions of 
Childhood, &c. &c. 



KENT AND CO. (late BOGM^V ^S?^^^*^ '^T^WE^TS.. 




ii^g^^^e^ig ^^gg^ys^gga>g^ 



THINQ8 NOT GENERALLY KNOWN. 



With Frontispiece arid Vignette, price 3s. Qd. 

THINGS NOT GENERALLY KNOWN 
ifamiliarlp a^xplainclt. 



Marvels of the Heaveni. 

The Earth, its Surface 
and Interior. 

The Sea. — The Atmo- 
sphere. 

Sight and Sound. 



Contents: 

Geographical Discovery. 
Life attd Death. 
The Animal Kingdom. 
Trees and Plants. 
Nataral Magic 
Domestic Manners. 



Laws and Customs. 
Church and State. 
Science and Art. 
Money, &c. 
Art-Terms. 
Literature and Books. 



" Any one who reads and remembers Mr. Timbs's encyclopaedic varieties 
should ever after be a good tea-table talker, an excellent companion for chil- 
dren, a * well-read person,' and a proficient lecturer ; for Mr. Timbs has stored 
up in this little volume more knowledge than is to be found in a hundred 
books that might be n&med.'*—Athenaum. 

*•* Of the ghove popular Work 10,000 Copies were sold within Ten 
Months from the first day of its publication. 



0URI08IT1E8 OF LONDON. 



In a closdy -printed Volume of 800 pages, price lis,, with a Portrait 
of the Author,from a Painting by T. J. Gollick, 

CURIOSITIES OF LONDON: 

XZRIBXTXNS THE 

MOST RARE AND REMARKABLE OBJECTS OF INTEREST IN THE 
METROPOLIS, PAST AND PRESENT. 

SBtQ nefltls iftlts Years' Vetfional lEUrolUcttons. 

" The title of this excellent book does only partial justice to its contents. 
It comprises more than the Curiosities of London, being a condensed Ency- 
clopaedia of London itself. ... A wonderful little Dictionary of London, in 
truth, is this volume by Mr. Timbs. There is so much out-of-the-way reading 
in it, such apt introduction of personal experience, and such a quantity of 
agreeable illustration, drawn both ftom books and men. We heartily com- 
mend this volume, therefore, as a book of reference, with so little dullness in 
its composition, that we can hardly imagine a more agreeable one to take 
down at anytime from its shelf for fireside or parlour-window reading." — 
Examiner. ^ 

JCEJVT-AND CO. (lati& BOOTIES, ^liE.^'^ ^^^:«:E^t^ 
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